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Hundreds of Thousands of Miles 


Timken Bearings are giving the broadest meaning to the railroad anti-friction 
movement. If it is valuable to reduce the friction caused by radial load, it is that 
much more valuable to reduce the friction of thrust and angular loads. Timkens 
are fully anti-friction bearings under all loads from all directions. That is what 
assures utmost endurance. 


Years of relentless research and the experience of hundreds of thousands of car 
miles under all conditions are reflected in present Timken success on entire trains. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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The announcement by the Pennsylvania, as we go to 
press, of an order, divided among a number of builders, 
for 613 all-steel passenger train 
cars of various types is not only at- 
tracting attention because it covers 
an unusually large number of pas- 


A big order 
for passen- 
ger cars 


senger cars for a single order, but © 


because it practically marks the completion of the re- 
tirement of wooden cars from regularly scheduled steam 
passenger trains for the entire Pennsylvania system, and 
their substitution with all-steel equipment. The Penn- 
sylvania was one of the first roads to install all-steel 
passenger cars on an extensive basis and during the 
past 21 years has built no wooden cars. Last year the 
railroad retired 559 wooden cars and announces that, 
with the completion of the program now under way, 
there will still remain in operation approximately 200 
wooden passenger carrying cars which, however, will 
only be used for extraordinary or emergency purposes. 
Some notion of the importance of this order may be 
gained from the fact that the total number of orders 
for passenger coaches placed in the United States last 
year amounted to 1,868, of which orders placed by the 
Pennsylvania amounted to 328. Of the cars in this 
year’s order, all of the 320 combination and passenger 
carrying coaches will be equipped with anti-friction 
bearings. There are probably few, if any, steam rail- 
roads in the United States which will be as nearly 100 
per cent equipped with all steel passenger train cars in 
revenue service as will the Pennsylvania on the com- 
pletion of the present program. 





Few groups of employees in the ranks of railroad com- 
panies are of greater importance in connection with 
transportation than the car inspect- 


The ors. Upon these men rest the ser- 
car ious duties of safeguarding life and 
inspector property to an extent not always 


appreciated. In order to perform 
such duties properly, car inspectors must be not only 
reliable and loyal but thoroughly familiar with the an- 
atomy of passenger and freight cars, the A. R. A. 
mechanical rules of interchange, the A. R. A. loading 
rules, the general safety appliances regulations, the reg- 
ulations covering the transportation of explosives and 
other details. Every effort should be made to encour- 


age car inspectors to become members and take an ac- 
tive part in the proceedings of the nearest car fore- 
men’s association and, in addition, to do as much read- 
ing as possible of technical publications and books re- 
lating to both car department and general railway op- 
eration. 


‘repairer or inspector. 
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Aside from the advantages which will accrue to rail- 
roads in assisting and encouraging car inspectors to 
improve their knowledge of car department details and 
widen their understanding of railway operation as a 
whole, there is no question that the roads will be de- 
veloping a valuable source on which to draw for fore- 
men and higher supervisory officers. Almost every 
month, news is received of the appointment of some 
man to the position of general car foreman, shop super- 
intendent or superintendent of the car department who 
started his work in railroad service as a humble car 
Car inspectors need and deserve 
all of the aid and encouragement which can be ac- 
corded them in performing their arduous’and important 
duties. 





It is an undeniable fact that modern freight car weights 
and train operating speeds have increased to a point 


where the dimensions of _ the 

Facts standard draft gear pocket are 
about hardly sufficient to give the 
draft gears manufacturer much leeway in 


his attempt to design a draft 
gear which will satisfactorily absorb the shocks and 
prevent damage to the car structures and lading. A 
prominent car builder says that the draft sill spacing 
should be increased to give the draft gear engineers a 
chance to exercise their ingenuity in designing spring 
and friction elements of larger size to reduce wear and 
prolong the life and generally satisfactory perform- 
ance of the gears. A superintendent of motive power, 
on the other hand, says that increased travel is more 
necessary in order to increase the time available for 
the development of the full cushioning effect in the 
gears. 

The existence of free slack in draft gears and their 
connections in cars is also a fact and admittedly one 
of the most damaging conditions which have to be con- 
fronted and overcome. The average total slack be- 
tween two freight cars is nine inches, but this dis- 
tance, in many cases, is considerably exceeded due to 
wear in the draft gear parts and the stretching and 
displacement of draft lugs, and stops. One of the first 
and most important steps which should be taken with 
a view to improving draft gear maintenance conditions 
would be to inspect cars at every opportunity for evi- 
dence of slack action and take the necessary steps to 
see that this feature is maintained within proper limits. 

Many other important facts about draft gears could 
be mentioned, but space is available in this editorial for 
only one more; draft gears in general are not receiving 
the attention they should at the time cars receive gen- 


66 RAILWAY MECHANICAL ENGINEER 


eral repairs and a thorough overhauling of all other 
parts. Draft gears are recognized as a vital element in 
car design but because broken parts, spring set and un- 
due wear of friction elements often cannot be seen, gen- 
eral repair cars are in many cases returned to service 
with their draft gears in exactly the same condition as 
regards defective parts and insufficient capacity as when 
received at the shop. 

Evidence of this lack of attention to draft gears is 
all too frequent. Records show that one car, to men- 
tion a single example, was shopped four times in one 
month for broken end sills, the damage being charged 
to rough handling when really due to defective draft 
gears. In each case except the last, the car was returned 
to service with the identical gears which caused the 
trouble. Freight car maintenance standards cannot 
be satisfactorily raised and repair costs per mile re- 
duced until a more general appreciation of the influence 
of deficient draft gears in contributing to car damage 
obtains and steps are taken to replace or repair those 
gears which do not meet modern requirements. 


On every railroad of any considerable size there are 
a number of box cars originally built with steel under- 
frames and wood superstructure. From time to time 
these cars require rebuilding after having been in serv- 
ice for a number of years. At this point a question 
arises as to whether or not it is advisable to rebuild 
such cars in kind or to replace the wood superstructure 
with steel. In order to arrive at 
an answer to this question several 
factors must be considered: Pro- 
viding the car is rebuilt with steel 
superstructure instead of wood 
what may be said of the life of the car when rebuiit 
as compared with its original construction? Will the 
. cost of rebuilding the car with steel superstructure be 
greater or less than the original construction and, if 
greater, will the additional cost be justified? Can 
the steel car be expected to give as satisfactory serv- 
ice as the original car and will its cost of maintenance 
in service be greater or less? 

When it is considered that year after year thou- 
sands of cars of this type are rebuilt in kind it would 
almost lead to the conclusion that car department of- 
ficers on the majority of our railroads have either not 
considered the advisability of rebuilding such cars with 
steel superstructure or, having considered it, have de- 
cided that because so little seems to be known about 
the real cost of all steel box cars, they cannot afford 
to experiment with the unknown. The relative length 
of life of steel construction in cars as compared with 
wood seems not to have been very well established as 
yet. The cost of replacing wood with steel is another 
question that involves considerable study since rail- 
roads that are accustomed to repairing wood super- 
structure cars in kind are not thoroughly familiar with 
steel work. It is of advantage to rebuild such cars in 
kind for the reason that most roads have facilities 
available for handling that kind of work and the forces 
employed are accustomed to the work through many 
years of contact; but what can be said of the cost of 
maintaining wood superstructure cars in service, and 
is enough known about the cost to decide whether or 
not economies might be effected by a change in con- 
struction? The operation of cars of this type in serv- 
ice over a period of many years has made it possible to 
determine accurately what the disadvantages of this 
type of construction are. 


Is this 
problem 
important? 


Vor. 102, No. 2 


From a structural standpoint experience seems to 
indicate that the all-steel car has many advantages. 
The problem which immediately arises when all-steel 
construction is considered is that of protection against 
deterioration. The service life of a steel car seems to 
bear a direct relation to the life of its paint and the 
problem of adequate surface protection for steel cars 
involves several factors, not the least important of 
which is the cost of sand blasting. 

During the coming year it is going to be necessary to 
rebuild many thousand more gars of composite con- 
struction. Shall they be rebuilt in kind or with steel 
superstructure? Is this problem really a problem at 
all and if so, how should it be solved? 


A few years ago pressures exceeding 250 Ib. and tem- 
peratures over 500 deg. F., were seldom used in any in- 
dustry. Pressures up to 1,400 Ib. 

Metals for and temperatures as high as 750 
high temperatures deg. are now being used in power 

and pressures plant boilers and pressures of 900 

lb. and temperatures above 1,000 
deg. in oil refineries. Recent developments in loco- 
motive design, especially in Europe where fuel consump- 
tion is relatively more important than in the United 
States, have been toward the utilization of the so- 
called super pressures. Three designs of super pres- 
sure locomotives have been built. One of these is the 
Schmidt-Henshel locomotive and the second is a super 
pressure locomotive, built by the Swiss Locomotive 
Works, which generates all the steam at 850 lb. and 
uses a high speed triple expansion engine with gear 
transmission for driving. A third locomotive built by 
J. A. Maffei, Munich, Germany, is now being tested. 
This locomotive is equipped with a Benson boiler which 
generates steam at nearly 3,400 Ib. pressure and over 
700 deg. F. 

Developments toward higher boiler pressures have 
also been going steadily forward in this country al- 
though not to the same extent as in Europe. The Dela- 
ware & Hudson has in service its John B. Jervis loco- 
motive which generates steam at 400 lb. pressure and 
has only recently placed in service a locomotive of 
standard firebox construction which generates steam at 
300 lb. pressure. The Pennsylvania is engaged in the 
design of a 2-10-0 type for 450 Ib. pressure. 

American locomotive designers are pursuing a more 
conservative policy than that being followed by engi- 
neers in Europe. The most radical changes in boiler 
design that have been made so far in this country have 
been in the construction of the firebox. Some attention 
has also been given to the development of various mod- 
ifications of boiler construction which will permit more 
satisfactory service, but not to the extent as in Europe. 
Furthermore, the new developments in America have 
not only been with the object of using higher pressures, 
but also to secure better water circulation and to reduce 
corrosion. 

Locomotive designers in America are inclined to favor 
the present general type of locomotive boiler and if 
possible, work to develop it for generating steam at 
higher pressures. There is no doubt, if proper materials 
are developed for use in boiler construction, that the 
present design or modification thereof, can be used for 
considerably higher temperatures and pressures than 
are now being used. The possibilities that such ma- 
terials already exist and are being further developed 
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was brought out by V. T. Malcom, metallurgical en- 
gineer, The Chapman Valve Manufacturing Company, 
Indian Orchard, Mass., at a recent meeting of the New 
York chapter of the American Society for Steel Treat- 
ing. 

He said, “Materials are certainly available for use at 
high temperatures and while there is room for a dif- 
ference of opinion in the matter, this difference can 
hardly be extreme. The more complete recognition of 
the fundamental principles involved and the growing 
accumulation of practical working data, combine the 
truly remarkable properties of metals and alloys in- 
vestigated, making possible for a large number of op- 
erations a degree of precision of safety heretofore 
thought impossible. ‘This will in time result in con- 
tinuous accurately controlled operations and the de- 
velopment of new processes not feasible at this time. 
Technical industry and research laboratories are begin- 
ning to understand each other and many of the highest 
hopes of industry are based on the prospect of more 
intimate co-operation. We can not see, therefore, how 
special metals can be of importance in affecting the 
destinies of engineering progress. It is not a difficult 
matter to increase pressures, because they can be taken 
care of in many instances by: simply increasing the 
thickness of the metal. But increases to higher tem- 
peratures must be made more slowly and with greater 
caution. There is no doubt that all of us would like 
to see the ideal metal possessing, as it would have to, 
innumerable contradictory qualities, but we do not be- 
lieve that it is wise to sit down and wait for this metal. 
In our opinion it is far better to proceed with metals 
now available and we believe that contrary to certain 
opinions that progress is still possible with the use of 
existing metals.” 

This statement by Mr. Malcom would seem to justify 
further development of the present type of steam loco- 
motive boiler. As he points out, progress is being made 
in the development of metals to withstand higher tem- 
peratures and pressures. Such being the case, it seems 
the better part of wisdom to continue this development 
work utilizing the knowledge of the metallurgist and 
the facilities afforded by the research laboratory to ob- 
tain improved materials for boiler construction. This 
knowledge combined with an analytical study of the 
developments of boiler construction that are going on 
both in this country and in Europe, should eventually 
result in the procurement of a boiler able to supply 
steam to the cylinders with maximum economy and ef- 
ficiency, and with a minimum of departure from the 
present type of boiler construction. 


The letter to the editor from a reader, which was 
published on The Reader’s Page of the May, 1927, 
issue of the Railway Mechanical Engineer, asking 
whether or not substituting 

Discussing the wrought iron yokes for cast steel 
car inter- constituted wrong repairs, started 
change rules a very interesting discussion in 
which several other readers have 

taken part. The variety of answers to this question 
revealed a considerable divergence of opinion. In fact, 
some of the arguments were so well presented that 
doubtless many of those who followed this discussion 
wondered if, perhaps, a number of good railroad men 
could not have done well in the practice of law in 
Philadelphia. At any rate, the discussion revealed a 
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situation or a condition of mind which showed the real 
value of the Arbitration Committee and its work. 


There will always be differences of opinion which 
can only be settled by the rulings of the Arbitration 
Committee. In this particular instance it has seen 
fit to add interpretations 23 and 24 to Rule 17 which 
are published in the new code of rules, effective Jan- 
uary 1, 1928. The question in interpretation 23 reads 
as follows: “In connection with Section (a), Rule 
17, is the substitution of an A.R.A. standard wrought 
iron riveted yoke in replacement of a broken cast steel 
key yoke considered wrong repairs?” The answer by 
the committee reads that “Such substitution impairs 
the strength of the original construction and, therefore, 
constitutes wrong repairs subject to Rule 88; a defect 
card to be isstied for labor only in case of the owner’s 
responsibility.” 

This decision settles the controversy. It agrees sub- 
stantially with the opinion expressed by the editor in the 
July, 1927, issue which was published in reply to a ques- 
tion by Wm. S. Elder, McKee. Rocks, Pa. 


Interpretation 24 reads: “In connection with the 
substitution of a wrought iron yoke for a cast steel yoke 
which is not defective, in case the riveted yoke coupler 
is applied on account of an A. R. A. type D coupler 
being defective, is the repairing line justified in allow- 
ing only scrap credit for the cast steel yoke removed?” 
The answer to this question is, “No.” This decision 
also settles one of the controversial points that was 
brought up in the discussion. 


Discussions not only on interchange rules, but on 
subjects such as car loading rules, A. R. A. stand- 
ards and recommended practice, or I. C. C. defects 
are not only of interest but are of considerable value 
to the readers of the Railway Mechanical Engineer. 
On The Reader’s Page of this issue is another ques- 
tion relative to interpretation 25 of Rule 7 of the in- 
terchange rules, This in all probability, is a develop- 
ment of the discussion started last May. Doubt- 
less there are many who believe that they can answer 
this inquiry. Many opportunities are afforded by dis- 
cussing your problems in these columns. You often 
bring your problems to the attention of those who can 
be a real help in arriving at a final solution. 


New Books 


BULLETIN OF THE NATIONAL RESEARCH CouNcIL. Compiled by 
Clarence J. West and Ervye L. Risher. 6% in. by 934 in., 
153 pages. Published by The National Research Council of 
The National Academy of Sciences, Washington, D. C. 
Price, $1.00. 


This bulletin is the third edition, revised and enlarged, 
and is published to meet the demand for information 
regarding industrial research laboratories in the United 
States. It contains a list of all laboratories in this coun- 
try about which the compilers were able to obtain in- 
formation; the name and address of the company sup- 
porting the laboratory, and the address of the laboratory 
if different from that of the company ; the name of the 
director of research and the number of engineers on his 
staff, and the chief lines of research work carried on at 
the laboratory. The present revision contains data per- 
taining to 1,000 laboratories, a considerable number of 
which are laboratories maintained by railroads and rail- 
way supply companies. 








Proposed high pressure water 
tube boiler 






Greater efficiency and tractive force may be developed with 
boiler designed for 500 lb. pressure 


By Louis A. Rehfuss 


wide demand for increased power and efficiency 

in the use of steam locomotives. The staybolted, 
firetube type of boiler with which our present day loco- 
motives are equipped, seems ill adapted to reach into 
these fields. The several types of firetube boilers with 
watertube fireboxes now being tried seem but a transitory 
step towards a distinct change in design, which will 
definitely feature all-watertube boilers, already so 
strongly entrenched in the stationary field. The latter, 
because of the limited diameters of all pressure con- 
taining sections, may be extended for use to any pres- 
sure which the future may demand. 

The first difficulty encountered in designing the pro- 
posed all-watertube locomotive boiler for a pressure of 
500 lb. was the disposal of the watertubes in the barrel 
section of the boiler. If these tubes are placed longi- 
tudiually and at too low an angle, the degree of overload 
rating to which the boiler could be driven is limited. 
If we arranged these vertically our tubes would become 
too short and the number of joints excessive. By ar- 
ranging the tubes inclined in the manner shown in the 
accompanying drawings these difficulties, we feel, are 
largely overcome. The tubes are kept straight and thus 
easily cleaned and replaced and are sufficiently pitched 
and short enough to stand the high degree of overload 
rating required in locomotive practice. By pitching the 
tubes from the front and rising to the rear, we obtain 
a counter current circulation of water and gases, con- 
sidered so desirable by boiler authorities. This enables 
the water to keep rising into gases of progressively 
higher temperatures, thus aiding the steam formation. 
It also enables the low temperature gases to do more 
work, as they strike the coolest end of the system, 
where the feedwater is introduced at the front end of 
the lower drums, just before these gases pass into the 
smokebox. 


, SHE passage of years will unquestionably bring a 


Stress placed on combustion efficiency 


One noteworthy feature of the proposed boiler is the 
emphasizing of combustion efficiency at the expense of 
evaporative efficiency. That over-emphasis has been 
placed in the past on evaporative surface can be readily 
shown. From test data it has been estimated that in a 
normal firetube boiler the flue length could be cut to 
two-thirds its normal amount without affecting the flue 
evaporation more than nine per cent and the overall 
boiler evaporation (firebox included) more than five 
per cent. It is also claimed that half the flues could be 
plugged up without affecting the flue evaporation more 
than four per cent, which would make the overall boiler 
evaporation loss little more than two per cent. In the 
former case, the draft would be less than normal and 
in the latter much more than normal. Actually we 
should be able to cut the total boiler evaporation surface 
by 35 or 40 per cent, and by keeping the draft normal 
by proper sizing of the flue passages, while the gas 


weight remains constant, it is unlikely that the total 
evaporation would be more than three or four per cent 
below that of the ordinary heavily tubed boiler. A de- 
sign which gives a vigorous water circulation would 
tend to eliminate even this small loss by increasing the 
unit surface evaporation. 

If this tube space saved were added to the firebox and 
combustion chamber, it is reasonable to suppose that 
the unburned fuel loss, which reaches 25 per cent to 
30 per cent at full power, would be greatly lessened, 
because the gases would stay in the combustion space 
long enough. to burn the floating carbon particles. 
Curves plotted from tests based on coal burned per 
cubic foot of firebox volume, particularly in the case of 
the higher volatile coals, show strikingly the value of 
this additional firebox volume; and in recent stationary 
installations, rates of operation are commonly measured 
in terms of coal burned per cubic foot of firebox volume 
as a contrast to grate area. 

It is evident from an examination of test reports, 
particularly at the higher rates of burning, that com- 
bustion inefficiency is the greatest waste we have in 
locomotive boiler operation, so that design should give it 
the most consideration. The reverse has been the case 
with locomotive boilers to date, partly due to the fact 
that the expansion of heated crown sheets, where the 
latter were made too long, gave trouble from staybolt 
breakage. The proposed design permits the combustion 
chamber to be made as long as desired. 

A further aid to combustion efficiency is the inclined 
tube arrangement rising to the rear. This enables . 
sparks which strike it to be deflected to hot bricks in 
the floor of the combustion chamber where they may be 
consumed. 


Advantage of the air preheater 


To improve the combustion efficiency still more a 
proposed innovation is the air preheater. Test plant 
results have shown that while some oxygen remains in 
the smokebox gases, actually in many cases there is not 
nearly enough to consume the unburned fuel loss at full 
power rates, even had the gases been left in the com- 
bustion chamber long enough for thorough combustion. 
From four to eight per cent of free oxygen is desirable 
in the smokebox gases. When the coal burning rate is 
raised over 100 pounds per square foot of grate per 
hour, many locomotive tests show this oxygen as low as 
two per cent. It is evident that some means for adding 
air to the firebox is desirable, but it should be preheated 
to avoid chilling the gas mixture. The location of this 
preheating air system is not shown, but in place of the 
firebrick in the side walls of the waist section, a cor- 
rugated plate may be used back of the side circulation 
tubes, between which and the cover plate the air may 
pass, driven from the front by the velocity of the engine 
and heated by the heat that would normally strike the 
firebrick. While at first glance this may seem as though 
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the hot water in the downflow pipes is robbed of a little 
heat to send back to the firebox, in reality it is more 
than this. The gain comes from the greater addition of 
oxygen at times when most needed, resulting in a higher 
combustion efficiency than could otherwise be obtained. 
This air supply could be controlled by a shutter ar- 
rangement. 

While the evaporative surface has been limited to 
3,000 sq. ft. in the present design, which is only 60 per 
cent to 65 per cent that of a comparable firetube boiler, 
nevertheless because of the rapid water circulation, it is 
felt that the evaporative efficiency will be up to normal. 
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that not only the live coals, but the hot gases themselves 
at high temperature emit a considerable percentage of 
radiant heat, so that radiant heat absorption is not 
limited to surfaces which ‘see’ the fire. This conception 
of radiant heat is comparatively new, but illustrates the 
fact that the evaporative surface lining a long combus- 
tion chamber is not limited to convection contact for its 
heat absorption. 


Double superheater employed 


The superheater proposed is a double one. The high 
pressure of 500 lb. employed permits the steam to ex- 
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Cross sections through firebox and combustion chamber 


The boiler sections in the drawings show this circulation 
by arrows. The considerable pitch of the inclined tube 
system, setting up a vigorous, countercurrent cir¢ula- 
tion, should give a considerably higher unit evaporation 
than is customary in normal firetube practice. The long 
combustion chamber permits a higher percentage of 
radiant heat absorption than usual, so that the barrel 
tubes have relatively less to do. It is a known fact 


haust from the high pressure cylinder at approximately 
200 Ib., so that superheating intermediately becomes 
an attractive proposition. In fact, in order to get the 
full thermal benefits of the high pressure proposed, 
this intermediate superheating should be employed. In 
the proposed boiler the left half of the superheater is 
devoted to high pressure superheating, while the right 
side superheats the steam between the high and low 
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pressure stages. In this way. the initial temperature of 
the steam is kept well within the 700-deg. temperature 
limit considered advisable. Due to the density of the 
steam, the capacity of the superheater should be ample 
and this very density should increase the heat transfer 
per unit of superheater surface. At 500 lb. pressure 
one pound of saturated steam has a volume of only 
0.90 cu. ft. and a temperature of 470 deg. F., compared 
to 2.14 cu. ft. and 388 deg. F. for 200 lb. pressure 
steam. The smokebox arrangements for this compound 
superheating are indicated on the drawing. 

It will be noticed from the print that the water line 
is shown below the bottom of the upper headers of the 
inclined tube system. This is an advantage, however. 
Where tubes enter a water drum considerably below the 
water line, the weight of water above causes the steam 
formation to become intermittent and explosive at high 
rates of firing. Experiment has shown on the other 
hand, that where watertubes deliver above the water 
line, the steam formation causes a syphon-like action, 
which only becomes stronger and more continuous the 
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hence collect the moisture, which tend to protect them 
from the hot gases with which they come in contact. 

The construction of the proposed boiler with drums 
on the four corners of square cross section, makes it 
easy to brace by any strap construction desired. This 
detail has been omitted from the drawings in order not 
to destroy their clarity. 

The overall weight of the boiler is somewhat large, 
but the lesser water weight carried as compared to a 
firetube boiler partially overcomes this objection. The 
weight of the proposed boiler, for 500 lb. pressure, in- 
cluding firebrick linings and various cover plates, but 
exclusive of superheater grates, lagging and jacket, is 
approximately 135,000 lb. empty and 162,000 Ib. 
loaded with water to the water line. A 200 lb. pres- 
sure firetube boiler of about similar power would weigh 
around 105,000 Ib. empty and 155,000 Ib. loaded with 
water to the water line. The boiler is designed for ap- 
proximately 4,000 cylinder horsepower. 

The first cost of a ncrmal boiler is only about one- 
third the cost of a locomotive as a whole, so that the 
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Details of header and drum connections, water space frame segments, and steam by-pass pipe 


higher the fires are forced. Thus a wide variation in 
the water line is permissible in the proposed design, 
taking care of unusual steam demands; and any over- 
heating of the tubes at unusually low water levels is 
kept within safety bounds by the stronger syphon action 
that occurs at such times. The main steam drums re- 
ceive only secondary heat from the fire, so that they 
are in no danger of overheating. This is also true of 
the inclined tube headers. 

The steam by-pass or collection pipe is provided to 
take care of steam collection in the forward portion of 
the upper side drums when the water levels run too high 
or when surges of water in starting or on hills cause 
temporarily high water levels in part of the system. 

Dry steam is assured by the fact that the main por- 
tion of the dry pipes is at a lower level than the steam 
entrance into the superheater header. The dry pipes 


boiler first cost might be increased considerably without 
increasing the locomotive first cost, unreasonably. This 
would be justified if thereby sufficient savings in opera- 
tion and maintenance cost could be attained, or if the 
ton-mile costs could be reduced through the building of 
more powerful locomotive units. 


Advantages of proposed boiler 


To recapitulate, the expected advantages of the pro- 
posed boiler are: 

1. High pressure—The drawings are made for a 
500 Ib. per sq. in. pressure boiler, but the general de- 
sign, because of the limited diameter of all sections, 
could with limited changes be readily employed for ex- 
tension to 1,000 Ib. or whatever the future might de- 
mand. Aside from the thermal efficiency involved, the 
fact that such steam occupies such small volumes per- 
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mits the use of greater power within limited cylinder 
diameters than has heretofore been possible. 

2. Superior combustion efficiency—particularly at 
higher rates of firing. This makes it possible to couple 
large grate areas with higher rates of burning and thus 
secure higher powers than have been customary in the 
past. 

This superior combustion efficiency is obtained by: 

(a) A long, open flameway, with a design which 
permits the combustion chamber to be made 
any length desired. 
Inclined tube arrangement as an aid to de- 
flecting sparks, causing them to fall on hot 
bricks where they may be consumed. 

(c) Use of preheated air, if desired. 

3. Superior circulation, which materially overcomes 
the handicap to evaporative efficiency occasioned by a 
comparatively small amount of evaporative surface. 


(b) 


This also lessens the scaling effect of bad waters and re- 


duces priming. 

4. Quick steaming—lIt should be possible in a water 
tube boiler of this type to raise steam from cold water 
in half the time it takes with the ordinary firetube boiler. 

5. Compound superheating—This is made advan- 
tageous because of the high pressure employed. 

6. Safety from crown or other extensive explosions. 

7. Steam capacity—With steam at 0.90 cu. ft. per 
pound, it is possible to store 2.4 times the weight of 
steam in the same space compared to 200 lb. pressure 
steam. Measured in actual vo/umes the proposed boiler 
has but 60 per cent of the steam capacity and water 
capacity of a comparable firetube boiler. Actually the 
steam storage capacity measured in terms of weight is 
about 45 per cent.greater than that of a 200 lb. pressure 
locomotive. In terms of power it is about twice as 
great. Owing to the syphon action of the tubes and the 
— of crown sheet, a wide variation in water line 

ay occur without serious danger to the boiler. 

(8. Maintenance—Objection to the number of joints 
to be kept tight is counterbalanced by the fact that there 
are no staybolts to maintain except in the backhead. 
= these might be eliminated by employing circular 
waterlegs for the back connection between top drums and 
water-space frames, but such waterlegs should be large 
enough to permit a generous circulation at the back. 


Welding of joints 


The judicious use of electric welding should take care 


of most of the joints in the actual construction. Take 
the header connections to the drums, for example. As 
finally assembled and welded before tubes are installed, 
these headers make a permanent connection to the 
drums almost as solid as a casting. They should require 
no maintenance. The lower drums made from hy- 
draulic pipe or steel castings may be machined on the 
ends a trifle larger than the bore they enter and either 
forced on under hydraulic pressure or shrunk on. Ser- 
rations or grooves in the tube hole entrances permit the 
smaller tubes to be tightly rolled, as well as increase 
the holding power three-fold over smooth bores. They 
should then be flared and welded through the hand- 
holes. 


The removable cover over the top of the inclined 
tube system enables the tubes to be readily examined, 
and these tubes can be thoroughly scaled without re- 
moval, a valuable asset in bad water districts. Being 
straight they can be.readily replaced without disturbing 
any section of the boiler. 
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Heat available for steam generation 


Let us assume by way of comparison a 200 lb. pres- 
sure firetube locomotive boiler of normal design, equal 
grate area, and approximately equal overall dimensions. 
At normal full power, and a grate area of 92 sq. ft., 
such a boiler would burn 120 Ib. of coal per sq. ft. of 
grate per hour, or 11,000 Ib. in all. With this coal rate, 
test plant results would indicate the following log: 


(a) Heat utilized in evaporation 
(b) Loss in unburnt fuel 

(c) Loss in smokebox gases 
(d) Loss in radiation, etc. 

In the proposed high pressure watertube boiler, while 
the net results should be somewhat better, it is not antic- 
ipated that it would be materially so, due to all smoke- 
box gas losses. The more limited amount of evapora- 
tive surface in the proposed watertube design, as well as 
the higher temperatures of the high pressure steam, 
would cause the smokebox gases to leave at higher 
temperatures. These losses, however, would be greatly 
minimized by the vigorous water circulation (which 
would increase the unit tube evaporation), by appropri- 
ate baffling (which would increase the gas velocity and 
length of gas travel), and finally by the superheating of 
heated steam temperatures within normal limits. Con- 
sidering all of these factors within the light of the data 
made available by test plant results, the indication is 


‘that this loss in smokebox gases for the proposed water- 


tube design should be placed at 16 per cent. 

On the other hand, the design of this boiler is particu- 
larly built around an improved combustion efficiency, 
provision being made for an exceptionally long flame 
travel, as well as the use of preheated air. It is thought 
reasonable to estimate the unburnt fuel loss at not over 
20 per cent. The heat log of the watertube boiler then 
becomes: 

Per cent 
(a) Heat utlized in evaporation 60 
(b) Loss in unburnt fuel 
(c) Loss in smokebox gases 
(d) Radiation and other losses 

Assuming coal at 13,500 B.t.u. per pound, we then 
have available for steam generation in the two boilers: 


Watertube: 
Firetube: 


11,000 xX .60 xX 13,500 


89,200,000 B.t.u. per hour 
11,000 « .585 X 13,500 


87,000,000 B.t.u. pert hour 


Steam generation 


The particular advantage of high pressure steam lies 
in the fact that as the pressure goes up, the heat of 
vaporization, or non-productive heat, decreases, so that 
the total heat contents of a pound of steam at 500 lb. 
pressure is virtually the same as steam at 200 Ib. This 
is true of saturated steam, although in the superheating 
of the steam the specific heat is greater for higher pres- 
sure steam. 

The heat required to form a pound of superheated 
steam in the two cases is as follows: 


500 Ib. 200 Ib. 
Watertube Firetube 
Heat for saturated steam (above water at 60 deg.) 1,172 1,371 
Initial superheating 90 133 
Secondary superheating : pee 





1,352 B.t.u. 1,304 B.t.u. 


Assuming that a feedwater heater introduces 125 
B.t.u. from exhaust steam sources, the net heat re- 
quired from the fire to form a pound of steam in the 
two cases becomes respectively 1,227 and 1,179 B.t.u. 
The resultant steam formed per hour becomes, water- 
tube, 72,700 lb.; firetube, 73,800 lb. or practically the 
same. It is evident from the foregoing that no sub- 
stantial increase is expected in the amount of steam 
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formation from the design of the watertube boiler. 
While improved combustion and improved circulation 
increases the amount of evaporation, this is offset by 
higher temperatures in the smokebox gases. To attempt 
to absorb this heat by the use of economizers and added 
evaporative surface simply means increasing the weight, 
cost, and size of the boiler considerably for the sake of 
a small increase in boiler efficiency, which is not justified 
when the low heating efficiency of smokebox gases is 
considered. 

The real gain in the proposed design lies in the 
very much improved water rate made possible by the 
high pressure, aided by compound superheating. Com- 
pound superheating in its turn is made possible by the 
small volumes which steam occupies at high pressures, 
and would not be advisable for low pressures. 


In the case of a modern firetube locomotive working 
at 200 lb. pressure the water rate would vary from 16 
to 22 lb. of steam per ihp-hr. Let us for the sake of 
our calculation, assume this at 17.5 lb:, which would 
be very good. 

Now theoretically an increase in pressure from 200 Ib. 
to 500 Ib. will give a gain of 3 per cent in power. 
Practically, due to the inability to obtain the full ex- 
pansion ratios required, as well as to higher condensa- 
tion losses, it is not feasible to realize all of this gain. 
However, by the use of two-stage expansion and inter- 
mediate as well as initial superheating, it should be 
possible in the 500 Ib. pressure watertube design to 
lower the water rate to a figure between 13 and 15 Ib. 
per ihp. hour. This is borne out by test plant results 
realized with a 350 Ib. watertube locomotive firebox 
boiler. 

Assuming a water rate of 14 lb. for the high pressure 
watertube design and 17.5 Ib. for the 200 Ib. firetube 
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boiler, the probable power output of the two designs 
becomes (inclusive of auxiliaries) : 








_ 72,700 
Watertube: (500 Ib.) == $290 ite. 
14 
: 73,800 
Firetube: (200 Ib.) 7 = 4,220 i.hp. 
1 


The corresponding coal rate for the case in hand, at 
120 lb. of coal per sq. ft. of grate per hour becomes: 








11,000 

Watertube: = 2.12 Ib. of coal per i.hp.-hr. 
5,190 
11,000 

Firetube: = 2.61 lb. of coal per i.hp.-hr. 
4,220 


The watertube high pressure design then would show 
a gain in power of 23 per cent and a gain in coal econo- 
my of 18.75 per cent. Figuring a five per cent increase 
in the weight of the water-filled boiler in the case of the 
watertube design, we would have a gain in power per 
pound of weight of 17 per cent. The reduction of this 
weight factor by refinements in design would be the 
measure of further gains in power. By the use of a 
tubular backhead in place of the staybolted head shown 
in the drawings, by the use of preheating tubes in the 
side walls in place of much of the firebrick, and by the 
elimination of other excess weight, this weight factor 
could be gradually lowered. 

The use of high pressure also permits the use of 
smaller cylinders which, compounded, makes attractive 
the.development of multi-cylinder design, resulting in a 
more uniform torque action and a consequent reduction 
in required adhesive weight. 

The advantage of a high pressure design lies as much 
in the opportunities it affords for increased power with- 
in given dimensional-limitations as it does in the possi- 
bility of greater coal economy. Which of these two 
would be most important, would vary with each case. 


Bureau of locomotive inspection 


annual 


report 


Substantial decrease is reported in the number of 
locomotives found defective 


ing June 30, 1927 of A. G. Pack, chief inspector 
of the Bureau of Locomotive Inspection to the 
Interstate Commerce Commission, highly commends 
those railroads who have applied low water alarms to 
locomotives for the contribution they have made to 
safety. As in previous reports, Mr. Pack has renewed 
his recommendations that the application of power 
grate shakers, horizontal hand holds, stirrups on cabs, 
and water columns with a water glass and gage cocks 
attached, and an additional water glass located on the 
left side of the boiler backhead, be made a requirement 
of the rules. ° 
He has again stressed the need for giving closer at- 
tention to defects, the repairs of which are frequently 
considered unimportant. During the fiscal year ending 


, \HE sixteenth annual report for the fiscal year end- 


June 30, 1927, 31 per cent of the locomotives inspect- . 


ed were found with defects or errors in inspection that 
should have been corrected before being placed in serv- 
ice. This, however, is a decrease of nine per cent 
from 1926 and is the best record that has been attained 
by the railroads since 1923. The percentage of loco- 


motives inspected and found defective was 40 per cent 
in 1926, 46 in 1925, 53 in 1924 and 65 in 1923. This 
report also showed the lowest number of locomotives 
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Chart showing the relation of defective locomotives to acci- 
dents and casualties resulting from locomotive failures 
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ordered out of service since 1923; a total of 2,539 being 
ordered out in 1927 as compared with 3,281 in 1926 
and 7,075 in 1923. The report shows a decrease of 
14.9 per cent in the number of accidents as compared 
with the previous year and a decrease in the number 
of injuries during the year of 21.6 per cent, but there 
is an increase of 27.3 per cent in the number of persons 
killed. The decrease in the total number of accidents 
reflects in a large measure the results of the substantial 
decrease in the percentage of locomotives found defec- 
tive by the federal inspectors. 

Defective squirt hoses were the cause of the great- 
est number of accidents during the year covered by the 
report. The 33 accidents reported as due to this cause, 
however, show a considerable improvement over the 
number of accidents accountable to the same defect in 


Top—Two driving wheel tires that failed after the flanges 

had been trimmed with a cutting torch; Bottom—Cracks 
developed in a forged steel engine truck wheel due to 
the use of a cutting torch to burn the hole in the plate. 


ithe report made in 1926, which was 51. Thirty acci- 
dents were due to defective reversing gears, 29 to de- 
fective grate shakers, 25 to defective brakes and brake 
rigging, 23 to defective flues and 22 to defective valve 
gears, eccentrics and rods. Nineteen accidents were 
due to crown sheet failures caused by low water and 
12 accidents were due to defective water glasses and 
water glass fittings. Fifteen accidents were also causet 
by defective couplers. 

The following is an abstract of Mr. Pack’s report. 


The chief inspector’s report 


Boiler explosions caused by crown-sheet failures con- 
tinue to be the most prolific source of serious and fatal 
accidents with which we have to deal, 60.7 per cent of 
the fatalities during the year being attributed to this 
cause. There was a decrease of 48.7 per cent in the 
number of crown-sheet failures, but the average num- 
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ber of fatalities per accident increased, resulting in 
the same number of fatalities from this cause as oc- 
curred in the previous year. The fatalities per acci- 
dent may be expected to increase with the increasing 
size of locomotives and the higher pressure carried in 
the boilers of modern locomotives. Our investigations 
indicate that material reduction in this class of accident 
and resulting casualties can be accomplished only by 





Number of steam locomotives reported, inspected, found 
defective, and ordered from service 
Parts defective, inoperative or missing, 
or in violation of rules 1927 
Air compressors 
Arch tubes 


1926 1925 1924 


1,574 1,221 
198 


2,151 

204 272 
Ash pans or mechanism 211 216 257 
Axles 8 14 19 
Blow-off cocks 280 825 965 
Boiler checks 1,200 991 1,329 
Boiler shell 1.888 1,597 2,103 
Brake equipment 7,062 6,497 6,920 
Cabs or cab windows 2,666 2,541 1,627 
Cab aprons or decks 1,307 1,165 1,293 
Cab cards 575 696 665 758 
Coupling or uncoupling devices 394 447 398 

Crossheads, guides, pistons, or piston 
2,922 3,577 
283 418 


Cylinders, saddles, or steam chests.... 5,080 4,352 5,712 
Cylinder cocks or rigging 1,904 1,801 2,376 
Domes or dome caps 463 371 494 
Draft gear 2,634 2,283 1,981 
Draw gear 3,140 3,273 4,160 
Driving boxes, shoes, wedges, pedestals, 

or braces 
Fire-box sheets 
Flues 
Frames, tailpieces, or braces, locomotive 
Frames, tender 
Gages or gage fittings, air 
Gages or gage fittings, steam 
Gage cocks 
Grate shakers 
Handholds 
Injectors, inoperative 
Injectors and connections 
Inspections or tests not made as re- 

quired 10,646 
Lateral motion : 758 
Lights, cab or classification 106 
Lights, headlight 946 
Lubricator or shields 883 
Mud rings 1,458 
Packing nuts 2,772 2 761 
Packing, piston rod and valve stem.... 2,411 
Pilot or pilot beams 832 
Plugs or studs 849 
Reversing gear 1,274 
Rods. main or 

collars 4,813 
Safety valves 234 
Sanders 2.004 
Springs or spring rigging 5,532 

i 1,008 
Staybolts 741 


Squirt hose 
Staybolts, broken 3,745 5,320 
Steam pipes 1,590 2,305 
Steam valves 869 981 
Steps 2,867 2,829 
Tanks or tank valves 3,352 3,393 
Telltale holes ‘ 377 451 620 
Throttle or throttle rigging 2,403 2,868 
Trucks, engine or trailing 2,966 3,425 
Trucks, tender 5,372 5,977 
Valve motion 1,250 1,269 
Washout plugs 3,588 3,204 
Water bars or combustion flues 19 18 
Water glass, fittings, or shields 3,713 4,201 
Wheels 2,148 2,996 
Miscellaneous—Signal appliances, badge 
plates, brakes (hand) 1,510 1,342 
129,239 146,121 
70,361 


70,683 

72,279 67,507 
32,989 36,098 
46 53 
3,637 5,764 


rods 3,018 
Crown bolts 334 


3,722 
1,471 
698 
2,580 
414 


1.384 


side, 


1,806 
6,335 
1,221 

916 


3,649 
44 
3,621 
2,243 
1,702 
136,973 
69,173 
90,475 
36,354 


40 
3,281 





Total number of defects 





Locomotives reported 
Locomotives inspected 
Locomotives defective 
Percentage inspected found defective... 
Locomotives ordered out of service.... 





proper location and maintenance of water-level indi- 
cating appliances that will accurately register the water 
level in the boiler under all. conditions of service, the 
use of the safest practicable fire box construction, es- 
pecially within the area which may be exposed to over- 
heating due to low water, and the application of a de- 
vice that will give an audible alarm when the water 
level approaches the danger point. 

In my fifteenth annual report attention was called 
to the danger resulting from the use of reduced body 
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staybolts having telltale holes which do not extend in- 
to the reduced section at least 5g in. Failure of this 
type of bolt usually occurs at or close to the fillet join- 
ing the body of the bolt and the enlarged ends. Tell- 
tale holes which do not extend into the bolts to or be- 
yond the usual point of breakage can not perform the 
function for which they are intended and mislead in- 
spectors who depend upon the telltale holes as a check 
of the results of the hammer test. 

When applying reduced body staybolts, great care 
should be exercised to see that the bolts are of proper 
length so that the threads on the bolts engage the 
threads in the sheets for the full thickness of the sheets. 
It the bolts are too long, a full bearing for the threads 











This main rod broke while the locomotive was hauling a 
passenger train at an estimated speed of from 
35 to 40 m.p.h. 


is not obtained in each sheet and part of the bolt will 
blow out when breakage occurs, usually with fatal re- 
sults. 

One hundred and forty-six applications were filed 
for extension of time for removal of flues, as provided 
in Rule 10. Our investigations disclosed that in eight 
of these cases the condition of the locomotives was 
such that no extension could properly be granted. 
Eleven were in such condition that the full extensions 
requested could not be authorized, but extensions for 
shorter periods of time were allowed. Twenty exten- 
sions were granted after defects disclosed by our in- 

* 


RAILWAY MECHANICAL ENGINEER 


* 


75 


vestigations had been repaired. Eleven applications 
were canceled for various reasons. Ninety-six appli- 
cations were granted for the full period requested. 

In my former reports recommendations were made, 
in accordance with Section 7 of the act, as amended, 
for the application of automatic fire doors, power re- 
verse gears, power grate shakers, horizontal handholds, 
stirrups on cabs, and water columns with water glass 
and gage cocks attached with an additional water glass 





Laminated drawbar which had been overheated and had ap- 
parently been cracked through the end of the 
eye for some time—Drawbar and pins 
were overdue for inspection 


located on the left side or boiler back head, and rea- 
sons given therefor. While many of the carriers have 
recognized the value of these appliances and consider- 
able progress has been made in the application thereof, 
the installations are not progressing as fast as could 
be desired to obtain the maximum degree of safety; 
therefore the recommendations are respectfully. renew- 
ed and should be made a requirement of the rules. 

Reference was made in my last annual report to the 
application of audible low-water alarms by many of the 
carriers in an effort to reduce the number of explo- 
sions caused by low water. A number of such devices 
have been developed, some of which appear to have 
proved themselves reliable from the viewpoint of the 
users. 

A large percentage of the fatalities and many 
serious injuries would be prevented by the use of de- 
pendable low-water alarms, and the carriers who have 
applied these devices and those who assist in their fur- 
ther use and development are to be highly commended 
for the contribution to safety. 

* 





See se AP ee 
os eee au 
- IP4 


oe" 











- ee ; ; 
ee 








~ 


The Denver & Rio Grande Western 32 piece shopmen’s band was organized two years ago and is supported by the shop 
force through their organization, The Association of Mechanical Crafts, Helpers and Apprentices—The band, in addi- 
tion to playing for civic entertainments and radio broadcasting, plays three times a week at the Burnham shops 


during the lunch period 








. mAW ANS NS A 








A 4-8-4 type built by the American Locometive Company for the Delaware, Lackawanna & Western 


Locomotive and motor car orders 


in 1927 


Year’s orders show trend toward higher steam pressures 
and increased use of auxiliaries 


NLY 734 locomotives were ordered for domestic 

service in the United States in 1927, as com- 

pared with 1,301 ordered in 1926. Orders for 
locomotives placed by railroads in Canada with builders 
in that country, nearly equaled those of a year ago, 1927 
seeing 58 ordered as against 61 in 1926. Only in three 
instances since 1920, have Canadian orders exceeded 
those placed last year, these being orders for 68 placed 
in 1922, for 82 in 1923 and for 71 in 1924. On the 
other hand it will be noted from the chart that the de- 





Table I—Orders for locomotives since 1918 

Canadian Export 
209 2,086 
58 989 1,170 
189 718 2,905 
35 546 820 
68 131 2,799 
82 116 2,142 
ie 142 1,626 
10 209 1,274 
61 180 1,542 
58 54 846 


Total 
4,888 


Domestic 





cline in locomotives ordered last year in the United 
States was one of the lowest points reached in 27 years, 
there being only two lower points ; namely, in 1921 when 
239 locomotives were ordered and again in 1919 when 
only 214 were ordered. Locomotives ordered for use in 
foreign countries totaled only 54, less than a third of 
the number ordered in 1926. This figure together with 
the 734 ordered for service in the United States and the 
58 for service in Canada, make a grand total of 846 
locomotives ordered from builders in the two coun- 
tries during 1927, according to figures compiled and 
published in the January 7, 1928, issue of the Railway 
Age. 


Table | shows the number of locomotives ordered each 
year beginning with 1918 from locomotive builders in the 
United States and Canada. ‘Table II shows the types of 
locomotives ordered in 1927. The same, information for 
1926 was shown in a similar table which was included in 
an article reviewing the locomotive and motor car orders 
for that year, which was published in the February, 1927, 
issue of the Railway Mechanical Engineer, page 85. In 
1926, the preponderance of orders for switch engines was 
about even between the 0-6-0 and 0-8-0 types, there being 





Table II—Types of locomotives ordered in 1927 


Railroad Industrial Export 


re oe, 


PLEASE LSNNNWNONNHHNHYS 
i . = ce «2 
bn 


Geared 
Miscellaneous 


123 and 121 ordered respectively. The year 1927, how- 
ever, shows a considerably larger proportion of 0-8-0 
types there being 178 of them ordered as compared with 
only 46 of the six-wheel type. 
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Chart showing the locomotive orders, 1901 to 1927 
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Extensive use of the four-wheel trailer truck 


Comparison of the orders placed in 1927 by the rail- 
roads for 2-8-2 and 2-8-4 types, 2-10-2 and 2-10-4 types, 
4-6-2 and 4-6-4, and 4-8-2 and 4-8-4 types shows an in- 
teresting trend toward the more extended use of the 
four-wheel trailer truck. This development is, undoubt- 
edly, the feature of the year’s orders and is indicative of 
the effort that is being made by both the railroads and 
builders to secure better boiler proportions and larger 
boiler capacity. The accomplishment of this objective 
means more horsepower and more horsepower means the 
maintenance of existing schedules with heavier trains in 
passenger service and the hauling of heavier trains or 


Table I1I—Orders for bocasantinies besten swp-atesl « engine 
trucks and four-wheel trailer trucks 


Road Type No. Weight, Tractive 

lb. force, lb. 
Boston .@. BEGIRE 66cicscicsieccsoss 2-8-4 20 385,000 69,400 
Chicago & North Western ....... 2-8-4 12 395,000 67,200 
Chicago, Burlington & Quincy.... 2-10-4 12 512,110 90,000 
BEER GacbenGs oesh os weeenias wares 2-8-4 25 443,000 71,000 
2-8-4 25 457,500 72,000 
Teles Se DRS ci eicinwvinkoisn asad 2-10-4 35 448,000 84,600 


increases in speed, or ‘consbimations of both of ‘theme 
features in the case of freight service. 

Of the 1,301 locomotives ordered in 1926, only 107 had 
four-wheel trailer trucks. Of the 107 locomotives, 70 
were 2-8-4 types, 15 were 4-6-4 and 22 were 4-8-4 types. 
No five-coupled locomotives with four-wheel trailers 
were ordered in 1926. The Texas & Pacific, however, 
ordered 35 locomotives of the 2-10-4 type last year which 
makes a total of 45 locomotives of that type ordered by 
that road since 192 24. The Chicago, Burlington & Quincy 
also ordered 12 2-10-4 type locomotives in 1927, for use 
in freight service, (See Table ITI.) 


Table IV—Orders for locomotives having four-wheel engine 
trucks and four-wheel trailer trucks 





Road Type No. Weight,  Tractive 

lb. force, lb. 

Canadian National .............. 4-8-4 40 385,590 56,800 

Delaware, Lackawanna & Western. 4-8-4 > 421,000 64,500 
Grand Trunk Western............ 4-8-4 12 400,000 

DECOR TUTE 66oc ons acoewasn 4-6-4 10 343,000 42,300 

ae OS rae 4-6-4 24 348,500 42,300 

4-6-4 20 346,500 42,300 

4-6-4 5 349,500 42,300 

Toledo, Peoria & Western........ 4-8-4 4. 225,000 41,000 





A total of 249 locomotives having four-wheel trailer 
trucks are shown in Tables III and IV. This is 33.5 
per cent of the total number of locomotives ordered by 
the railroads in 1927. Of the 129 locomotives listed in 
Table III having two-wheel engine and four-wheel tailer 
trucks, 47 are of the 2-10-4 type and 82 of the 2-8-4 type. 
Table IV includes 121 locomotives, of which 59 are 4-6-4 
types and 62 are 4-8-4. 

The locomotive orders listed in Table III are primarily 
for freight service and those listed in Table IV are for 
passenger service. The four-wheel engine truck is still 

distinguishing feature of the passenger locomotive. 
However, the 2-8-4 types ordered by the Boston & Maine 
and the 4-8-4 type locomotives ordered by the Canadian 
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National, are for use in both freight and passenger 
service. The past few years have seen more railroads 
ordering locomotives that can be used in both services. 
This is due primarily to two developments; namely, the 
demand for faster freight train speeds, which in many 
cases approach passenger train schedules, and the de- 
velopment of the booster. 


Tender and trailer-truck boosters 


The majority of the locomotives in Tables III and IV 
are equipped with boosters. The tendency toward the 
use of the booster with the four-wheel trailing truck has 
been quite marked and in some instances where the 
boosters were not actually applied at the time the loco- 
motives were built, provision has been made in the design 
of the trailer to permit their application later. The 
booster, providing additional tractive force when starting, 
permits the application of driving wheels of larger 
diameter than ordinarily used under freight locomotives. 





Table VI—Orders for rail motor cars and trailers 


1922 1923 1924 1925 1926 1927 

For service in the United States 51 ‘77 120 149 142 180 
For service in Canada......... 7 3 12 7 4 9 
BOP COMED siccdasadcnsencseaae 1 22 ae 34 32 12 
eis. o sa bane Reaves 59 102 132 190 178 201 
BNE! GIES | 260 sic Sa smewine aia 50 93 112 171 161 176 
i eee ne ee rae 9 9 20 19 17 25 





The Canadian National 4-8-4 type locomotives built for 
both freight and passenger service have 73-in. diameter 
drivers. They develop a tractive force of 56,800 lb. 
Boosters have not been applied to these locomotives al- 
though the trailer truck has been designed to permit their 
application. Application of boosters to these locomotives 
will provide about 10,000 Ib. additional tractive force at 
starting and give them a total tractive force .rating of 
approximately 66,800 lb. This total compares quite 
favorably to 2-8-0, 2-8-2 and 2-8-4 type locomotives 
having 63-in. drivers but not equipped with boosters. 
The increasing demands of terminal and hump yard 
service have induced a number of railroads to apply 
tender boosters or auxiliary locomotives to their switch 
engines. Both the Norfolk & Western and the Missouri 
Pacific had the tender trucks of one or more locomotives 





Table VII—Comparison of rail motor car weights, U. S. and 


Canada 

Weights 1925 1926 1927 
25,000 Ib. js Rh Gib disc bance paren waa a mia 6 7 os 
Over 25,000 Ib. to and including 50,000 Ib........ 19 7 2 
Over 50.000 Ib. to and including 75,000 Ib........ 74 2 4 
Over 75,000 Ib. to and including 100,000 Ib....... 27 79 29 
Ce: NN Ga 65-36-0850 55.906555505900004 900% 9 29 103 
NE Se eeG ah odin bs bese koe sus esau re eee 26 





used in hump yard service removed and replaced with 
auxiliary locomotives to permit the utilization of the 
maximum proportion of the combined weight of the loco- 
motive and tender for adhesion, in service where the slow 
speed does not ordinarily heavily tax the capacity of the 
boiler. The four 0-10-0 type locomotives ordered by the 








Table V—Orders placed in 1927 for oil-electric, Diesel, or gasoline locomotives 


Purchaser 


Wheel 
No. arrangement Type, 
AIQGRA ivdcna web eens case east S 0s S gerne Gasoline’ 
merican Rolling Mill Co...... ne Oil-Electric 
naconda Copper Mining Co.. 1 0-4-0 Oil-Electric 
i tk Sa 1 4-8-4 Diesel — 
Chicago & North Western..... ——— ee Oil-Electric 
BMG  Zeauat dsstnscs<o1s00ecieds 2 0-4-4-0 Oil-Electric 
Live Poultry Transit Co........ er Gasoline 
Lot Tee ee 1 0-8-0 Oil-Electric 
ae 1 0-8-0 Oil-Electric 
N Y., N. H. & Hartford....... i © »Styaeae Oil-Electric 
Re CE a = @eeton Oil-Electric 
Non COSMO HOG. <<. ckccseccos BA Seles Oil-Electric’ 





; Cylinders, Builders 
’ Tractive No., dia. 

Weight force and stroke 

6 —Clt ee CSC Plymouth 

ee. fassepans lo i Pe) emt Ingersoll Rand-Amer.-Gen. Elec. 
a Westinghouse-Baldwin 
314,000 50,000 6 Krupp (Ger 

ee eet Senta Ingersoll Rend-Amer.-Gea. Elec. 
— 40,000 wees Ingersoll Rand-Amer.-Gen. Elec. 
200,000 .,, eee Ingersoll Rand-Amer. -Gen. Elec. 
200, 000 egal Westinghouse-Baldwin 

waee ° Seas 6-6x7 _Fate-Root-Heath 

Ghee - debee bem Ingersoll Rand-Amer.-Gen. Elec. 
120, 000 poear | ease Ingersoll Rand-Amer.-Gen. Elec. 
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Duluth, Missabe & Northern in July, 1927, and delivered 
in December and January, are equipped with tender 
boosters, as well as a number of other switching loco- 
motives built for railroads and industrial concerns, such 
as the Oliver Iron Mining Company, that operate ex- 
tensive trackage. 


Other trends in design 


The past year has shown a trend toward higher steam 
pressures in locomotive boilers. Auxiliaries are being 
operated with superheated steam. Enlarged grate areas 
and greater firebox volumes are being used in increasing 
numbers, as are also feedwater heaters and exhaust steam 
injectors. The recent trend toward intensive capacity 


development in single-unit coupled wheelbase, has left 
comparatively little field for the compound articulated 
locomotive with its excessively large low pressure 








Table VIII—Power plant capacity of rail motor cars in the 
United States and Canada 


Horsepower 1925 
100 or less 13 
Over 100 to 
Over 125 to 
Over 150 to 
Over 175 to 
Over 200 to 
Over 250 to 
Over 300 
Unclassified 


1926 1927 
14 2 
including 
including 
including 
including 
including 
including 





cylinders and higher back pressure horsepower and its 
difficult working stresses at other than low speeds. 

The substitution of simple for the compound cylinders 
in the articulated wheelbase, however, has given the 
articulated type a new lease of life. The Denver & Rio 
Grande Western bought ten four-cylinder, simple ar- 
ticulated 2-8-8-2 type locomotives which were described 
in the October, 1927, Railway Mechanical Engineer. An- 
other order for articulated types were four of the 2-8-8-2 
type for the Southern. This type of locomotive con- 





Table IX—Number, type and weight of rail motor cars 
ordered in 1926 for service in the United States and Canada 


Nominal 
weight, Ib. 
115,000 
550 139,000 
550 137,000 
275 106,000 
440 132,000 
250 92,000 
250 114,000 
275 110,000 
60,000 
60,000 
30,000 
36,000 
135,000 


141,000 
85,000 
94,000 

100,000 


128,000 
98,000 
127,000 


Horse- 
power 
75 


o. 
motor 
cars 


Builder Type of 

power plant 
Gas-electric 
Gas-electric 


American Car & Foundry... 
Am, Car & Fdry.-J. G. Brill 


Bethlehem Steel 
J. G. Brill Co 


Gas-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Gasoline 

Gasoline 

Gasoline 

Gas-electric 
Gas-electric 
Oil-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Gas-electric 
Railway Motors Corp Gas-electric 
Standard Steel . Gas-electric 


~  Gas-electric 
Oahu Railway & Land Co... Gasoline 


—Q 


Pe en ted ee ed ee ae ee 


Brill- Westinghouse 
Canadian Car & Fdry 


‘East Broadtop * 
Electro-Motive 


w 


Osgood Bradley 
Pullman 


dD 


~ 


* Company built. 





tinues to receive attention by roads where extremely large 
tractive force is required, where grades are long and 
heavy or where drag traffic predominates. 

Long locomotive runs are continuing to have an effect 
toward increasing tender capacities, especially water 
capacity. The result of the efforts to save fuel by proper 
instruction of enginemen and the more extended use of 
economy devices, such as superheaters, feedwater heat- 
ers, stokers, back pressure gages, automatic firedoors, 
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arches, syphons, etc., have made it unnecessary for the 
designer to enlarge bunker space but the tender capacity 
for water has been increased. The past year has also 
shown increased activity in and development of a 
modified boiler construction permitting more satisfactory 
service, not only for use with higher steam pressure, but 
with consideration of better water circulation, and the 
reduction of corrosion effects. Consideration is being 
actively given to the proper adaptation of condensing 
operation as well as the use of air preheaters. 

Greater attention is being given to the use of alloy 
steels in locomotive construction, such as side rods, 
motion work, etc. The Canadian roads are each ex- 
perimenting with boiler shells of special steels. Cast 
steel underframes for tenders are being more extensively 
used, with one-piece combined cast steel locomotive 
frames and cylinders have been built and, on one road 
a cast steel smokebox is in service. 


Important locomotive orders in 1927 


Of the large orders for steam locomotives placed dur- 
ing the past year, the following railroads ordered 15 or 
more locomotives: The Boston and Maine ordered 10 
0-8-0 and 20 2-8-4 types; the Central of New Jersey or- 
dered five 4-6-2 and 10 0-8-0 types; the Chicago & 
North Western, 12 2-8-4 and eight 0-8-0 types; the 
Chicago, Burlington & Quincy ordered 12 2-10-4, two 
0-6-0 and three 0-8-0 types and the Delaware, Lacka- 
wanna & Western, 10 4-8-2 and five 4-8-4 types. The 
Erie placed a large order for 50 2-8-4 and 30 0-8-0 type 
locomotives, in addition it also bought 15 tenders. The 
Grand Trunk Western ordered 12 4-8-4 and 20 0-8-0 
types, the Illinois Central, 15 0-8-0 type; the Missouri 
Pacific, 13 0-6-0 and five 2-8-2 types; the New York 
Central, 49 of the 4-6-4 type and the Pennsylvania, 25 
of the 4-6-2 type. The Seaboard Air Line ordered 25 
six-wheel switchers. The Southern was the largest buy- 
er of locomotives during the year, placing orders for 55 
2-8-2, five 4-6-2, eight 2-8-8-2 and eight 4-8-2 types. The 
Southern Pacific ordered also eight 4-8-2 types and 10 of 
the 4-10-2. The Texas & Pacific ordered 35 more 2-10-4 
types and five 0-8-0. The Canadian National was the 
largest purchaser of locomotives in Canada placing orders 
for 40 4-8-4 and'10 0-8-0 types. The passenger loco- 
motives were built by Canadian locomotive builders while 
the switch engines were built in the shops of the railroad. 


Diesel locomotives 


A total of 13 oil-electric or gasoline locomotives were 
ordered for domestic service in 1927. This is two less 
than the number ordered during the preceding year. A 
list of these locomotives ordered in 1927, is shown in 
Table V. Seven of these units have Ingersoll-Rand oil 
engines, two were built by Westinghouse-Baldwin, and 
one each by Plymouth and the Fate-Root-Heath Com- 
pany. 

The order placed with Fried. Krupp, Germany, by the 
Boston & Maine for a 50,000-Ilb. tractive force, Diesel- 
geared locomotive has attracted considerable attention. 
This is the heaviest locomotive of this class ordered dur- 
ing the year, having a total weight of 314,000 Ib. The 
next heaviest are the two oil-electric locomotives ordered 
by the Long Island which weigh 200,000 Ib. each. The 
progress of the Diesel locomotive is still in the develop- 
ment stage. Its possibilities for terminal and yard serv- 
ice, especially in localities where ordinances against 
smoke are in force, are appealing to many railroads. 


Orders for rail motor cars increase in 1927 


Except for 1926, the number of orders for rail motor 
cars and trailers have increased each year since 1922, a: 














Fesruary, 1928 





shown in Table VI. During 1927, orders were placed 
for a total of 201 internal combustion engine propelled 
motor cars and trailers. Of these, 180 were for service 
in the United States, of which 157 are motor cars and 
24 are trailers. Table VI shows a comparison of the 
orders for this type of equipment since 1922, when orders 
for rail motor cars and trailers were first reported in the 
Railway Age. Attention should be called to the orders 
in 1926 which were reported in the February, 1927, issue 
of the Railway Mechanical Engineer, page 87. Owing 
to a duplication which occurred in tabulating the orders 
placed in 1926 by the Lehigh Valley, the totals for that 
year were too large by nine motor cars and seven trailers. 

The data pertaining to th ehorsepower of the motor 
and the weight of the car is incomplete and for that 
reason, a comparison of car weights and power plant 
capacity shown in Tables VII and VIII, must be based 
on considerably less than the total number of cars or- 
dered last year. It is evident, however, from the data 
contained in these tables that the same tendency is still 
shown in a marked degree and that a considerable pro- 
portion of the motor cars ordered during 1927 weighed 
over 100,000 Ib., and have power plants in the 250 hp. to 
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30 hp. group. An increase is also shown in the number 
of cars having power plants over 300 hp., most of which 
are the double power plant type, developed from 400 to 
550 hp. 

This tendency away from the smaller and lighter cars 
has been accompanied by a material decrease in the 
number of cars with the gear shift type of transmission. 
All but six of the cars shown in Table IX are equipped 
with electric transmission. The past year has seen a 
considerable reduction in the weight of the engine and 
generator of Diesel-electric power units suitable for rail 
motor cars. A number of cars built in 1927 have a 
weight for the combined engine and generator of about 
26 lb. per horse power. 

A feature in the developments during 1927, in the 
motor car field is the high pressure steam driven motor 
car developed in the laboratories of the International 
Harvester Company. The use of high steam pressures 
(in this car they vary from 550 to 600 Ib. in the working 
range) in motors especially designed for such pressures 
at relatively high speeds, opens up a new field for the 
use of steam which is likely to lead to a number of inter- 
esting developments in the next few years. 


Diesel engines for locomotives 


A proposal to design the cylinders of the steam 
locomotive to be used either as steam or 
Diesel or as both simultaneously 


By R. Hildebrand 


Chief engineer, Diesel department, Fulton Iron Works, 
St. Louis, Mo. 


Part I 


The principal objection to a steam locomotive is its 
very low efficiency. A switch engine operates with 
about two per cent, and the average main-line locomo- 
tives with 6 to 8 per cent total efficiency. Thus, from 
92 to 98 per cent of the total coal burned is lost. 

The Diesel engine, on the other hand, is the mast eco- 
nomical prime mover. It has a thermal efficiency 
of about 33 per cent, but it is an engine which cannot be 
started under full load, and which cannot carry a heavy 
overload without encountering excessively high tem- 
peratures and pressures inside of its working cylinders. 
Lacking sufficient flexibility, it has not yet become prac- 
ticable to drive the axles directly by Diesel power. 

The total weight of the locomotive should not over- 
step certain limits, because the existing road beds, 
bridges, etc. cannot stand an excessive load. In order 
that the total weight of the locomotive may remain 
within customary limits, which are about 160 lb. per 
hp., its engine plus its drive should not exceed a certain 
weight. As all indirect drives are heavy, particularly 


the electric type, the engine proper should not weigh 
more than 50 to 60 Ib. per bhp. This weight is too 
light for the heavy-duty service which is required by the 
railroads. 

The term “heavy duty” means that the engine can be 
used for a greater length of time without being com- 


pletely overhauled. This is impossible with light-weight 
engines, as the designer is forced to use high rotary 
speed, and to push the working cylinders as closely 
together as practical. This results in high cylinder wear 
and short bearings, and consequently high bearing wear. 
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Fig. 1—Comparison of the tractive force curves for 


Diesel-electric and steam locomotives. 





* Abstract of a paper contributed by the Oil and Gas Power Division 
for presentation at the annual winter meeting of the American Society 
of Mechanical Engineers, December 5 to 8, 1927, 
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The high wear and tear of engines of this kind is suf- 
ficiently proved by submarine engines, which also weigh 
50 to 60 lb. per b. hp. For submarines, however, the 
initial and maintenance costs are of secondary impor- 
tance, while the deciding factor for railroads is first of 


4500 
+4400 
4300 
1200 
=!00 
0 











0 


Fig. 2—Theoretical indicator cards for the D-H locomotive. 
Top—Starting conditions; Center—Operating under full 
Diesei power; Bottom—Using both Diesel and steam power. 





all the commercial result. For railroads, the high in- 
itial and maintenance costs of the present Diesel-elec- 
tric locomotive, or other Diesel locomotives with in- 
direct drive, will be a great handicap. 

Furthermore, the indirect drive, whether it is elec- 
tric, hydraulic, or gaseous, has a low mechanical effici- 
ency. For instance, the electric transmission has about 
65 to 85 per cent mechanical efficiency, depending on the 
load and speed. 

Also undesirable are the peculiar speed-tractive force 
characteristics of locomotives using Diesels as prime 
movers which drive by means of any of the indirect 
power transmissions. These characteristics differ much 
from those obtained with steam locomotives. 

This is illustrated in Fig. 1, which shows the tractive 
force curves for Diesel-electric and steam locomotives. 
The former has a very favorable tractive force during 
starting, but it drops off very rapidly when the speed 
increases. Thus the Diesel-electric locomotive is well 
adapted for switching because it can quickly accelerate 
a heavy train. However, for main-line engines, the 
steam locomotive furnishes a much more desirable trac- 
tive force at higher speeds. 
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The above-mentioned strong and weak points of the 
present Diesel locomotives are fundamental. These be- 
ing facts, it appears that the present Diesel, in spite of 
its very desirable thermal efficiency, is a prime mover 
which leaves much to be desired for main-line service. 


The Diesel-steam locomotive 


What the author proposes is not to abandon but to 
improve the steam locomotive with its direct drive by 
changing its working cylinders so that they may be used 
either as a Diesel or as a steam engine, or simultane- 
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Fig. 3—Tractive force of a 2-8-2 type steam locomotive 

compared to the D-H locomotive using combined Diesel and 

steam power. 


ously as a Diesel-steam engine. The combination of the 
Diesel and steam power could be called the Diesel- 
steam engine. However, to distinguish the engine 
which the author proposes from the existing well-known 
“Still” engine, which is also a Diesel-steam engine, the 
author’s engine will be called hereafter the D-H (Diesel- 
Hildebrand) engine or locomotive. 

During starting, only steam will be used. Fig. 2 
shows a starting card which is identical with that of a 
uniflow steam engine. Starting with steam, the D-H 
locomotive will have the same powerful starting ability 
as the existing steam locomotive. 

When the engine runs with normal speed and average 
load, Diesel power only will move the train and its in- 


.dicator card will resemble that of the center card in 


Fig. 2. The locomotive while using Diesel power only 
will operate with a thermal efficiency which is in the 
neighborhood of 33 per cent and with a mechanical 
efficiency of about 84 per cent, as the axles are directly 
driven, and the engine will be of the double-acting two- 
cycle type. These are efficiencies which none of the 
existing Diesel locomotives possess. 

While climbing steep grades, the D-H locomotive will 
use Diesel plus steam power. When steam is used in 
addition to Diesel power the steam will be admitted into 
the cylinders after the combustion of fuel is substan- 
tially completed, and after the gases are expanded to a 
pressure which about equals the steam pressure. The 
indicator card while using Diesel and steam power will 
appear similar to that shown in the lower card in Fig. 2. 
The cut-off chosen in this card admits just sufficient 
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steam so that the auxiliary steam power (shaded area) 
increases the Diesel power by 100 per cent. ' 

The admission of steam into the power cylinders will 
begin when the load begins to exceed the average, i.e., 
when the normal Diesel rating of the engine is reached 
and overstepped. The steam will then carry the load 
above that which can be carried by Diesel power. Thus 
the Diesel power will be used to its fullest extent, and 


the cut-off of the steam will be chosen to carry the’ 


overload. 


As the power cylinders will be dimensioned for the 
average power demand, the D-H engine will have the 
highest possible thermal efficiency while running under 
the average load. This thermal efficiency, at the 
average power demand, will be decidedly higher than 
that now obtained with any Diesel locomotive because 
their Diesel engines.must be. dimensioned to suit the 
maximum power demand, which is undesirably large 
for the average load. 


Admission of the steam into the Diesel cylinder, and 
mixing it with the hot gases therein, will prevent dan- 
gerous overheating of the power cylinders because the 
steam, even if superheated, will have a cooling effect on 
the hot combustion chambers. The higher the load,. the 
greater will be the quantity of steam admitted, and the 
more effective will be the internal cooling of the com- 
bustion chamber. 

A thermodynamic calculation shows that the steam 
consumption of the D-H locomotive will be at least as 
low as that of the compound steam engine when it oper- 
ates at its most favorable cut-off. This will be the case 
while the D-H locomotive operates at its most unfavor- 
able cut-off, i.e., when it carries a 100 per cent overload 
uver its Diesel rating. 

The explanation for this favorable steam consumption 
is to be found in the fact that no steam whatever will 
condense when it enters the power cylinders. On the 
contrary, as stated, the steam will superheat when it 
mixes with the hot Diesel gases. The fact is that the 
steam will still be superheated when it is exhausted into 
the atmosphere. 

From the above it appears, when comparing the D-H 
locomotive with a locomotive having large cylinders of 
sufficient capacity to meet the maximum demand by 
Diesel power, that the thermal efficiency of the D-H lo- 
comotive is higher at loads up to the average and lower 
at loads above the average. Thus, it can be expected 
that the thermal efficiency of the two compared loco- 
motives is about at par. However, the D-H locomotive 
will have a much higher mechanical efficiency and also 
the advantage that it eliminates the indirect drive, and is 
well adapted for main-line service. 


Comparison of Diesel-steam and Still locomotives 


Here it may be of interest to compare the D-H loco- 
motive with the Still locomotive. The latter type of lo- 
comotive is under construction in England and France 
while stationary Still engines have been in actual service 
for some time and have proved satisfactory. The Die- 
sel-steam locomotive of the Still type drives the axles 
lirectly by means of one set of reduction gears, elimi- 
nating the disadvantage of the’indirect drive. This is a 
distinct feature of the Still locomotive, and its results 
vill be watched with keen interest by the railroads. 

It will be remembered that-the Still is a double-acting 
cngine. Its head end is used exclusively for develop- 


ing Diesel power and its crank end is used for develop- 
ing steam power. Therefore the Still is a single-acting 
The Diesel 


Diesel and a single acting steam engine. 
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economy is confined to the head end, and the overload- 
carrying capacity is confined to the crank end. The 
D-H engine is also double-acting, but it develops Diesel 
power (high efficiency) and steam power (high over- 
load-carrying capacity) on both sidés of the piston. 
Thus the D-H locomotive with the same cylinder vol- 
ume as the Still locomotive will have about twice the 
starting and overload-carrying capacity. The D-H lo- 


-comotive will therefore adapt itself better to the re- 


quirements of the railroads than the Still locomotive. 
Furthermore, the steam in the Still engine expands in 
the cool and unsuited crank ends of the working cylin- 
ders. With the exception of starting or climbing steep 
grades, the steam ends of the working cylinders of the 
Still. engine will use short cut-offs which, in connection 
with cool cylinders, are bound to result in. a high steam 
consumption per steam horsepower-hour. In the D-H 
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Fig. 4—Indicator cards showing the advantage of high pres- 
sure boilers for the D-H locomotive 


locomotive the steam expands under the most favorable 
conditions, i.e., in hot Diesel cylinders. In consequence, 
its steam consumption is exceptionally favorable, and it 
decreases with the decrease of cut-off. From this it 
appears that the steam economy of the D-H locomotive 
will also be higher than that of the Still locomotive. 

It will also be of interest to compare the D-H loco- 
motive with the existing steam engine. We shall as- 
sume a D-H locomotive of 1,400 Diesel hp. at.a speed 
of 24 m.p.h.; and we shall assume a freight steam lo- 
comotive of the 2-8-2 type with 27-in. by 32 in. cylin- 
ders, and a maximum tractive force of about. 60,000 Jb. 
We shall further assume that the boiler capacity of the 
D-H locomotive is 60 per cent of the boiler capacity 
of the freight steam engine. Fig. 3 shows the tractive 
force curves of the 2-8-2 type locomotive and that of 
the D-H locomotive when using combined Diesel and 
steam power. Fig. 3 further shows, by a dash-and- 
dot line, the tractive force which the D-H locomotive 
would have, provided its boilers capacity equaled the 
boiler capacity of the steam freight: locomotive. 

(To be concluded next month) 





Car orders placed during 1927 


Application of roller bearings feature passenger car orders 
—Tendency to use other than A. R. A. standard 
trucks in freight car construction 


TOTAL of 72,006 freight cars were ordered in 
1927 according to statistics published in the Jan- 
uary 7, 1928, issue of the Railway Age, or 4,977 
more than in 1926. The freight cars ordered by 
Canadian railroads for service in Canada amounted to 
2,133 or about 500 more than were ordered in 1926. 
This is the highest total for Canadian orders since 
1923. <A total of 646 freight cars were ordered for 
service in foreign countries, making a grand total of 





Table I—Orders for freight cars since 1918 
Export 
53,547 
3,837 3,994 
12,406 9,056 
30 4,982 
746 1,072 
8,685 396 
1,867 4,017 
642 2,138 
1,495 1,971 
2,133 646 


Total 
177,317 
29,893 
105,669 
28,358 
181,972 
105,552 
149,612 
95,596 
70,495 
74,785 


Canadian 
9,657 


Domestic 
114,113 








74,785 freight cars ordered from the car manufacturers 


in this country and Canada. Table I shows the num- 
ber of freight cars ordered for domestic, Canadian 
and export service since 1918. The number of freight 
cars ordered since 1901 is also shown in one of the 


charts. 
Passenger car orders for domestic use totaled 1,612 


in 1927, or about 250 cars behind the orders placed in 
1926 when the total was 1,868. Railroads in Canada 
ordered 143 passenger cars for service in that country 
as compared with 236 ordered in 1926. Orders for 
passenger cars for export amounted to 48 as contrasted 
to 58 ordered in 1926 and 76 in 1925. Orders for pas- 
senger cars for service in the United States, Canada 
and for export are shown in Table II. Also the pas- 





Table II—Orders for passenger’ cars since 1918 


Domestic Total 
9 57 

347 782 
275 2,094 
91 492 
87 2,488 
263 2,483 
100 2,679 
50 2,317 
236 2,162 
143 1,803 


Canadian Export 
2 2 





senger cars ordered for domestic service since 1901 are 
shown in one of the charts. The grand total of pas- 
senger cars ordered in 1927 from builders in this coun- 
try and in Canada was 1,803. 


More gondola cars than hopper cars ordered in 1927 


Table III shows the types of freight cars ordered in 
1927 for use in the United States and Canada. Of 





Car equipped with roller bearings built by the American Car & Foundry Company 
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the total of 74,139 freight cars ordered for service in 
the two countries, 21,296 or 28.7 per cent were bo xcars, 
17,904 or 24.2 per cent were gondola and 9,007 or 12.15 
per cent were hopper. These figures are somewhat 
different than those given in a similar table which was 
included in an article reviewing the freight and pas- 
senger car orders for 1926, published in the February, 
1927, issue of the Railway Mechanical Engineer, page 
108. A total of 68,524 freight cars were ordered during 
1926 for service in the United States and Canada of 
which 16,055 or 23.4 per cent were box cars, only 
8,849 or 12.9 per cent were gondola and 13,033 or 19 
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A.R.A, standardization program influencing freight 
car design 


The American Railway Association, Mechanical Di- 
vision, has added the general design of a standard stock 
car built up on the single sheathed box car frame to” 
its standard single and double wood sheathed box cars. 
The Committee on Car Construction is now working 
on the details of the design of the standard stock car. 
This committee also has under way the development 
of the general design for standard automobile cars and 
for 50 and 70-ton self-clearing hopper cars. 
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Freight car orders, 1901 to 1927 


per cent were hopper. The year 1926 saw 10,489 re- 
frigerator cars ordered as compared to only 7,134 for 
1927. 


Cars built 


The total of freight cars built in 1927 (see Table 
IV) for service in the United States, was 63,390 as 





Table I1I—Types of freight cars ordered in 1927 for use in 
the United States and Canada 





Type Number Per cent 
Pe SO POE: os ap nna dasdaneeeeuedaweaes 2,904 x 
Ce ORRIN, He raisin aloo 0s 6 Cid airs o ROGERS eeaaan koe 17,904 24.2 
ere Be 80575 1g la vais salle anata Rita aS aad aU AA RIN Ra 9,007 12.2 
OORT DPE PROT CT 7,134 9.6 
See GO DOME o.0s60.cidis awe cuwenwaeeeeeaee 2,191 2.9 
DE aie aia nln ih 116 3S KN SRE RMAD UNE ES SIE 3,894 Pe 
ROMER so 20S la.s: tia odd Sh ous paisa Chae aoa Esaneeweiak 21,296 28.7 
PAINE kh 66:56 5A oad sd Resse s aes taesinbaden 5,800 7.8 
ee BIND NE cosas cae areaiewek adsense saaas 2,168 2.9 
RR ME oo cohaica'ia 0 na.9 erase Sash SR wre Ta alae een Sorbvae tes 954 i3 
Oe re err rere 887 1.2 

100.0 


EN, 535.5% hha Andie ars hor ai Rao aa Rate a aes 74,139 





compared to 88,862 in 1926. The number built in 1927 
for domestic use was about on a par with the number 
built in 1920 and was below that of any year since, ex- 
cept 1921, when only 40,292 were built and 1904 when 
60,955 were built. 


General design of the two latter cars have already 
been presented to the association, but the completion of 
the design since the final adoption of the height of 10 
ft. 8 in., has not yet been effected. The essential features 
of the design, however, have already been incorporated 
in new cars on a number of railroads. One of these 





Table IV—Freight cars built each year since 1913 





United States Canadian 

_— HN —~\. A—_____—— Grand 
Year Domestic Foreign Total Domestic Foreign Total total 
er 176,049 F 185,667 22,017 Saas 22,017 207,684 
| ee 97,626 462 98,088 6,453 on 6,453 104,451 
| eer 58,226 11,916 70,142 1,758 2,212 3,970 74,112 
ae 111,516 17,905 129,421 ee Sadie 5,580 135,001 
rr 115,705 23,938 139,643 3,658 8,100 11,758 151,401 
| ee 67,063 40,981 108,044 14,704 1,960 16,664 124,708 
ee 94,981 61,783 156,764 6,391 30 6,421 163,185 
i, re 60,955 14,480 75,435 sane ate chee er 
Lee 40,292 6,412 46,704 8,404 745 9,149 55,853 
| 7 re 66,289 1,126 67,415 458 100 558 67,973 
Seer 175,748 2,418 178,166 boue Sse es bus or 
i ae 113,761 1,141 114,902 1,721 cau 1,721 116,623 
TES .s00% 105,935 3,010 108,945 ae er yaar rr 
ee 88,862 2,771 91,633 1,645 jaws 1,645 93,278 
| ee 63,390 1,087 64,477 2,851 rr 2,851 67,328 





cars is shown in one of the illustrations. The Com- 
mittee on Car Construction also has under consideration 
the development of a steel frame refrigerator car de- 
signed to be built up around the A. R. A. box car 
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underframe and to use trucks of standard A. R. A. 
design. 

In addition to the work being done by the Mech- 
anical Division, A. R. A., the past year has seen the 
progress of a number of developments that may have 
an important effect on future freight car design. One 
railroad is experimenting with a solid cast steel under- 
frame for freight cars. A number of improvements are 
also being made in refrigerator cars which involve the 
use of the “silica gel” progress and “dry ice’ or solid 
CO: Quite a number of roads have ordered -automo- 


bile cars with 12-ft. side doors to meet an urgent de-. 





Table V—Passenger cars built each year since 1913 
United States 


Canadian 
~ A—______._ Grand 
Total D »mestic Foreign Total total 
2,779 517 bisas 517 3,296 
3,366 325 eo 325 3,691 
1,866 8: ania 83 1,949 
1,802 37 sae 37 1,839 
1,955 5 Baal 45 2,000 
1,572 pata 1 1,503 

391 ann 160 551 
1,440 asin Magece merir yeas 
1,314 3 eas 361 1,675 

820 7 ae 71 891 
1,536 er or eas 
2,213 shaper 167 
2,413 elem ere 
2,286 
1,835 


l : 
Domes’ ic 
235 


Foreign 
220 


2,380 
2 571 
1,961 








mand from automobile manufacturers for cars with 
wide side doors, so that easier loading of completed 
automobiles is afforded. 

There appears to be a tendency on the part of a num- 
her of railroads to depart from the A. R. A. standard 
design of freight car truck. The service of standard 
designs, with the difficulty which they offer in securing 
sufficient spring capacity for the higher capacity cars, 
has placed the matter of truck design very much in a 
state of flux. The Car Construction Committee is work- 
ing with the spring manufacturers to bring about the 
development of springs possessing qualities sufficiently 
superior to those of the present standard type, so that 
satisfactory service may be assumed with the present 
standard, type of bolster opening. 

In the meantime, several types of trucks have been 
brought out and others are in the process of develop- 
ment in the design of which present standards have 
been departed from in order that designs more in keep- 





Table VI—Types of passenger equipment ‘ordered for use in 
the United States and Canada 


Type 1924 1925 
Coach, combination passenger, ee 952 
Multiple unit coaches and — ‘eis 
Sleeping, parlor, chair, .etc.. 

Dining 

Baggage, express, mail 
Express | refrigerator 
Mi Ik. 





ing-with the present service requirements may be pro- 
duced. Among these are the Dalman truck and the 
Symington “double truss” side frame design, the latter 
of which -has-only reached a state of commercial devel- 
a aaa during the past year. 


Passenger cars 


The number of passenger cars built for use in the 
United States in 1927 was 1,785. This total was less 
than the number built in each of the last four years, 
2,184 being constructéd in 1926, 2,363 in 1925 and 2,150 
it. 1924. The number of passenger cars built each year 
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in the United States and Canada for domestic and for- 
eign service since 1913, is shown in Table V. 

Table VI shows the types of passenger equipment or- 
dered for use in the United States and Canada for 
1924, 1925, 1926 and 1927. It will be noted that the 
total of 1,755 is considerably less than the totals for 
the preceding three years. On the other hand, the 
number of coaches and combination passenger cars or- 
dered in 1927, is considerably larger than the number 
ordered in 1926 and 1925, there being 760 of this type 
of equipment ordered as compared with 432 and 650, 
respectively for the two preceding years. The year 
1924 shows a total of 952 coaches and combination pas- 
senger cars, the largest number for the four years 
shown. 

Orders for sleeping, parlor, chair cars and coaches for 
through passenger train service make a strong showing 
as in the preceding three years. A total of 238 cars 
of this type were ordered in 1927, which is 13.6 per 
cent of the number of cars ordered that year. This 
is about 10 per cent less than the ratio for this type of 
equipment to the total figures for 1926, 1925 or 1924. 

In this connection, it is interesting to note that 108 of 
the 238 sleeping, parlor, chair cars, etc., were orders 
placed by the Pullman Company with the Pullman Car 
& Manufacturing Corporation for cars for Pullman use. 
This is in contrast with 481 cars of this type reported 
for that company in 1926 and for 425, the average 
yearly purchases reported by Pullman for the five years, 
1922 to 1926, inclusive. Had Pullman orders in 1927 
approached the number in 1926, total orders for pas- 
senger cars for domestic use in 1927 would have more 
than equalled those placed in 1926. 

The largest order placed in 1927 was that of the New 
York Central for 195 cars. Next was the Long Island 
with 127, the Chicago & North Western with 120, then 
the Chicago, Burlington & Quincy with 118, followed 
by the Baltimore & Ohio with 100. 


Continuance of trend toward special interior 
arrangements 


Although no change of major importance in the trend 
of passenger car design or construction has developed 
during the past year, there has been evident a 
continuation of the tendency toward special interior 
arrangements, especially of club and lounging cars for 
use on long distance trains, and towards a change from 
the clere-story type of roof construction to the turtle 
back roof and modifications thereof. The building of 
passenger cars with interior arrangements designed to 
meet special traffic demands, has been thoroughly 
established for some years. This has been accom- 
panied by marked individuality in the treatment of 
interior decorations, hangings and furnishings. In re- 
cently built dining cars close attention to the arrange- 
ment of the kitchen and serving facilities has led to a 
number of novel arrangements. Electric refrigerating 
equipment and mechanical dish washers are also begin- 
ning to find their place in the dining car kitchen. 


Interest in the application of roller bearing journals 
to passenger cars showed a marked increase during the 
past year. At the present time about 500 roller bearing 
equipped passenger cars are now in service. Quite 
a number of railroads have experimental installations 
on one or two cars, but the majority seem disposed to 
watch the results obtained from the roller bearing 
equipment in service rather than to proceed with any 
wholesale experimenting themselves. 















Cleaning passenger car equipment 


Methods of cleaning and caring for cars described in paper 


read before Southwest Master Car Builders’ 
and Supervisors’ Association 


By F. W. Stevens 


General car foreman, Missouri-Kansas-Texas, San Antonio, Texas 


NE very important item in connection with the 
() operation of passenger trains is to have all cars 
in presentable condition, both inside and out- 
side. This importance is increasing daily due to the 
demands of the traveling public, which is brought 
about, possibly, by the public being more fastidious, 
and the severe inroads the buses have made on the pas- 
senger traffic of railroads. 

Since the proposition of keeping cars in present- 
able condition is a duty of the car department, it be- 
hooves us, the carmen, to put forth every effort to at- 
tain this end most economically. Proper survey should 
be made of all points where passenger cars are cleaned, 
and the condition fully studied, in order to bring about 
the desired result. 

It is possible that many of us have looked upon the 
cleaning of passenger cars as a necessary evil and have 
been prone to follow, in many cases, the lines of least 
resistance. 

The first and foremost requirement in connection 
with the proper cleaning and caring for passenger 
equipment, is a properly organized group of well train- 
ed men, working as a unit, carefully supervised; be- 
cause where human element is involved, in many under- 
takings, its efficiency will only be as great and enthusi- 
astic as that of its leader. Consequently, great care 


is given to every passenger car at the end of its trip. 
By heavy cleaning, I mean periodical scrubbing and 
renovating. These two classes of cleaning should be 
carried on as distinct and separate operations by 
groups of men working as separate units assigned to 
each. 

The cost of cleaning will be governed a great deal, 
by the track layout available for such purposes. All 
coach cleaning tracks should be furnished with water, 


. steam and compressed air, and should be well drained. 


In addition to the track layout and facilities, the men 
should be supplied with the proper tools to do this 
work, and all material should be placed in a convenient 
place centrally located to all tracks. 

The first operation of terminal cleaning, or the clean- 
ing that is given to every car at the end of its run, 
should be made by the man who is assigned to blow out 
cars, or use the vacuum. This man should first go 
through the car and raise all the windows, pick up all 
newspaper, fruit peeling, etc. He should start this clean- 
ing on the vestibule of the car, being careful to clean 
around all of the vestibule trap doors, brake shaft and 
steam heat handles, as these places always catch .more 
or less dirt, and if this is allowed to pile up, it will make 
an unsightly appearance. He should then go inside 
of the car, cleaning it for its full length, cleaning the 











Pullman cleaning operations at Calumet yard, 


should be taken in selecting a supervisor to handle men 
who are engaged in this sort of work. 


Two classes of passenger car cleaning 


Passenger car cleaning on the whole can be easily 
divided into two general classes: first, terminal clean- 
ing; second, heavy cleaning. 

By terminal cleaning, I mean that cleaning which 





Chicago—Electric power and light drops shown 


seat cushions and backs, as well as the curtains, etc., 
as he goes along. 

This man should be followed by the cuspidor clean- 
er. All of the cuspidors should be removed from the 
car and taken to a building assigned for that purpose, 
and thoroughly cleansed with hot water. A small 
amount of some standard disinfectant should then be 
put in them. After all other cleaning operations have 
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been performed the cuspidors should be returned to the 
car. 

This latter man should be followed by the floor 
sweeper, whose duty it is to sweep the floor clean of 
all dust and dirt, using for this purpose a counter 
brush, so that he can get around all the seat castings, 
steam pipes and other fixtures that he could not ordi- 
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in cleaning the corners of the window glass. -I wish 
to add here that this is the most important part of 
cleaning the windaws, for if allowed to go without 
scraping with a putty knife, or some other tool, the 
dirt will collect until the windows have a very unsightly 
appearance at the corners. For wiping the outside of 
the car, they should have dry waste lightly saturated 








Car cushions ready for initial blow-out with straight air before being thoroughly renovated 
in the Chicago shops of the C. & N. W. 


narily get around by using the regular floor broom. 
This man should also be equipped with a putty knife 
or scraper, so he can clean out all corners and around 
seat castings, and remove from the floor that pest of 
all car cleaners, chewing gum. 

Working with the sweeper, there should be a man 
to clean out the toilet rooms and hoppers. This clean- 
ing should be done with plenty of soap and water, to 
which has been added a little disinfectant. 

This man should be followed by two men, one on 
each side of the car, whose duty it is to wipe down 
with rags, lightly saturated in renovating oil, the en- 
tire inside finish of the car, cleaning the windows on 
the inside at the same time closing them and adjusting 
the shades on an even line about 8 in. above the win- 
dow sill. 

The next man through the car, provided with a 
bucket of soap suds and a short broom, should scrub 
the floor, seat castings and steam pipes thoroughly, to 
be sure to get the dirt off the steam pipes, and steam 
pipe hoods. If there is any place in a passenger car 
where dirt will show up easily, it is on steam pipes and 
hoods, and during the winter time while steam is on in 
the cars, bad odors are very apt to arise. 

The floor should then be mopped carefully by a man 
with a mop and a bucket of clear water, to which has 
been added a small per cent of disinfectant. No more 
than three or four square feet of floor space should be 
cleaned without rinsing the mop. A dirty mop will do 
more toward making an otherwise clean car have an 
unsightly appearance than anything I know of. 

This should complete the interior cleaning of the car. 


Outside cleaning 


Working with the inside men, as listed above, should 
be four men on the outside, whose duty it is to wipe 
down the outside of the car, and clean all window 
glasses. These men should work from ladders built 
for that purpose, and during fair weather should be 
equipped with dry rags, some kind of good glass polish, 
a window stick and a putty knife which should be used 


with renovating oil, and tightly wrapped with string, 
in a flat shape; the renovating oil should be put on the 
waste and then beaten with a heavy piece of wood in 
order to distribute the oil evenly and prevent streaking 
the sides of the car. 

During bad or rainy weather, the outside cleaning 
will, of course, have to be done by washing down the 
outside of ‘cars with brushes and clear water. 

This should conclude the work of terminal cleaning 
of passenger carrying cars. 

The floors of all baggage cars and mail cars should 
be thoroughly cleaned and washed and properly aired. 
This work can be taken care of with regular assign- 
ment as listed above. For instance, the man who cleans 
out the toilet rooms and hoppers will not have enough 
to do to take up all his time, consequently he can be. 
assigned to washing out all baggage cars. The man 
who blows out, or vacuum cleans passenger car inter- 
iors will have ample time to wash off all of the trucks 
and the floor sweeper should have sufficient time to 
sweep off all vestibule platforms. 


Heavy cleaning every 60 days 


You will notice I have specified a period of 60 days. 
The length of time between heavy cleanings will de- 
pend primarily upon the condition of the weather dur- 
ing that period. I feel that every coach and baggage 
car should be thoroughly scrubbed every 60 days, both 
inside and outside. The outside scrubbing may be done 
by using either soft soap, or by using a prepared solu- 
tion of oxalic acid and common table syrup, mixed in 
water to 15 per cent volume. The outside work should 
be assigned to two men, working from trestles six feet 
high and twelve feet long made of light material so 
that they can be moved easily. 


The scrubbing should be done with a short handle 
brush (old wash down brushes may be used for this 
purpose very economically). In scrubbing the exter- 
ior of the car a space of approximately six square feet 
should be scrubbed at a time, and then be washed off 
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with clear water, allowing none of the soap or the acid 
mixture to remain on the surface. After the entire ex- 
terior of the car has been scrubbed in this manner, it 
should then be rubbed down with waste saturated in 
renovating oil and followed by wiping down with dry 
waste, until the entire surface is dry. 

The inside scrubbing or cleaning of the headlining, 
should be done by two men working from short trestles, 
using soft soap applied with regular painters’ scrub 
brushes, and then washed off with a sponge. The head- 
lining should then be wiped dry with either chamois 
skins or soft rags. 

The car that receives heavy cleaning should also go 
through the interior terminal cleaning process as out- 
lined above. 

We must not overlook the trucks in our heavy clean- 
ing. They should be washed off, cleaned with an acid 
mixture in order to remove all dust and grime, and 
after they have thoroughly dried, all exposed parts 
should be painted. It is also good practice, especially 
when the car is over-due for shops, to touch up the ex- 
posed portion of underframes with quick drying paint. 

Much can be done toward improving the interior ap- 
pearance of a passenger car by keeping the floors and 
seat castings, as well as steam pipes, painted. 

I have made no mention of the cleaning of dining 
and business, or special cars, as this is a special work 
and it would make my paper too lengthy to properly de- 
scribe a method that should be used in these cases. 

The cleaning plan as outlined above, and the num- 
ber of men given, is for a force capable of taking care 
of the cleaning of from 36 to 40 cars per day, which 
should be handled at a cost of approximately $1.40 per 
car, average for labor and material. 


Discussion 


W. Moore, (Frisco): There isn’t anything we can 
do to our passenger equipment that will help the rail- 














Cushions are handled with tractor and trailers at C. & N. W. 
shops—Note simple uncoupling arrangement 


road any more than the cleanliness of passenger equip- 
ment. 

One thing the author of the paper failed to mention 
is the beginning of the cleaning of passenger equipment 
and that is in the passenger shop. If all of you would 
check up, you would find that practically all passenger 
cars leave your shop in the same condition in which 
they came in, only the dirt has been covered up with 
a little paint. If you would clean those cars before 
you repair and paint them, and scrape the tobacco juice 


-much better results. 
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off the steam pipes, if you would look after your toilet 
bowls, your lavatories, your plumbing fixtures, and see 
that all the paint is taken off the inside of your toilets 
and give them a good treatment of paint, and see that 
your floors are thoroughly cleaned, if you would see 
that your windows are thoroughly cleaned, if you 
would see that all the old paint is taken off the roofs 
before painting them over, your passenger equipment 
would have a better appearance when it leaves the pas- 
senger shop and you would make it a great deal easier 
on the terminal points to keep those cars in good re- 
pair and keep them clean. 

Cleanliness is something the traveling public is de- 
manding today and you can first start toward the tak- 
ing care of that equipment in your shops before the 
car leaves. When all of that is done you are going 
to have more satisfied passengers and more satisfied 
employees, and the cleaning of passenger equipment 
will be cut down to a minimum. © 

L. R. Bell, (I. G. N.): We have recently installed 
a schedule for car cleaning similar to the schedule used 
for light repair work on rip tracks, which we have 
found is proving very valuable. 

Also, in connection with passenger car cleaning we 
go over all cars every six months, using a solution of 
oxalic acid, and then using a good renovater. 

The cost of our cleaning has been reduced slightly 
by this scheduling of cleaning and we are getting very 
I think Mr. Stevens outlined a 
very good plan by which these cars should be cleaned. 
However, it could not be followed to the letter as out- 
lined in Mr. Stevens’ paper on account of the lack of 
conveniences we have. Most of this can be done, how- 
ever, by the use of steam and air in cleaning the out- 
side of our equipment. 

We use air pressure with water in order to get force 
to knock off the dirt which has been collected and in 
some cases this dirt collection is caused by the use of 
oils on the trucks. We are not favorably impressed, 
however, with the oiling of trucks to a great extent as 
the collection of dirt prevents the absolute inspection 
of all parts of the truck. The dirt collects there too 
heavily to wash off. 

In some instances where we find heavy oils have 
been applied, we use headlight oils sprayed on and let 
that dry and then wash it off with air pressure and with 
water. 

The inside cleaning, I think, deserves as much at- 
tention as the outside cleaning. 

J. R. Hayden, (M. K. T.): There are two general 
ways of cleaning the dust from the cushions, from the 
shades, and from the windows on the inside of the car. 
One is by the use of the straight air, and the other is 
by the use of the vacuum. 

It is our practice to use straight air on all cars with 
the exception of dining cars and business cars. We are 
satisfied we can do this work considerably cheaper by 
the use of straight air. If there is any one in the room 
using the vacuum system of cleaning passenger cars, 
I would like to hear what success is being made and 
what the costs are. 

Mr. Moore: In my mind and from our experience, 
vacuum cleaning of passenger equipment is the only sys- 
tem and the cost will not exceed 20 cents per car for 
air. 

I don’t believe you get any results from blowing out 
the car with air. The blowing out merely lightens up 
a little bit the duties of a cleaner, for the reason that 
instead of sweeping the floors, and dusting off the cush- 
ions of the seats and chairs, he merely takes the dirt up 
at the opposite end without sweeping, and the dirt and 











85 RAILWAY 


the dust is merely being agitated and will eventually 
settle all over the entire car, particularly the upper and 
lower decks. 

With this vacuum cleaner you can clean off the cur- 
tains, behind the curtains, and the upper and lower 
decks, and when your car leaves the terminal you have 
a good clean job and nothing is left inside of the car 
in the way of dirt. With the use of the broom or 
straight air, you may have the floor clean but the balance 
of the car has accumulated all that dirt. 

Mr. Bell: I would like to ask the gentleman just 
what advantage he gets from the vacuum that he doesn’t 
get from blowing the inside of the car. I would also 
like to ask if the vacuum cleaning doesn’t cost a lot 
more than if the windows are raised and let the dirt 
blowout. 

Mr. Moore: It is impossible after blowing the car and 
sweeping it with a broom to get the dirt out even if 
you leave the doors and windows open. The vacuum 
cleaner absorbs and retains in the sack all the dirt you 
get out of the car. 

Mr. Hayden: I think the gentleman who presented 
the paper of the standard practices of cleaning pas- 
senger equipment has for some time been using both 
the syphon jet system of cleaning passenger cars and 
the straight air. I think it would be well to have him 
tell us which he prefers and what his experience has 
been with the use of both of them. 

Mr. Stevens: We quite recently made a test both 
with blowing the cars with the straight air and also 
with the vacuum cleaner. In fact, the jet made by the 
Pullman Company is, by far, the best vacuum cleaner 
we have run across yet. With this jet we are able to 
pull 17 in. of vacuum and clean a car in 55 min. With 
the vacuum cleaner, the Eureka, it took us 1 hr. 40 min. 
to clean a car. With straight air we cleaned it in 28 
min. and the car which was cleaned by straight air was 
by far the best job. 

To make sure we started at one end of the car and 
blew it down all the way through. Then we went, over 
the car with our inside men and got all the dirt off and 
we could find no dust inside the car whatever. In my 
estimation, the straight air in the cleaning of passenger 
equipment is the best method. 

(A further extended discussion took place but no 
conclusions were reached. The discussion indicated 
that the vacuum is better for relatively light cleaning 
operations but for heavy cleaning, straight air will blow 
the dirt from behind radiator pipes, under seat springs 
and other places which the vacuum will not reach.— 
Epitor. ) 


Spring bucker-up relieves fatigue 


NE of the hardest jobs in a car repair shop is buck- 

ing-up for the riveter. The constant vibration 
transmitted to the arms and shoulders through the or- 
dinary type of bucking-up tool is fatiguing to the repair 
man. The bucker-up shown in the illustration was de- 
signed with the special purpose of taking up the vibra- 
tion as much as possible. It consists essentially of a 
handle reclaimed from a worn out air-operated riveter, 
a round bar about 1% in. in diameter and 12 in. long, 
a coil spring and the head. 

The bar is threaded at one end and screwed tightly 
into the handle. The coil spring is slipped over the 
bar so that one end rests against the tapped portion of 
the handle. The head is screwed into a sleeve which 
fits over the end of the bar and rests against the coil 
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spring. Sufficient clearance is provided between the 
end of the bar and the base of the head to allow for 
compression of the spring. The head may be removed 











Bucker-up designed to absorb the vibration set up by the 
riveting hammer 


and sent to the smith shop for redressing and another 
one inserted whenever necessary. 


An anchor for a — Te 


HE carman in the photograph wears the smile that 

won't come off. He has just discovered a method 
of anchoring his turnbuckle safely to the center sill 
while drawing in a bulge in the side of a steel coal car, 
at the Denver shops of the Denver & Rio Grande 
Western. As the turnbuckle is too short to reach from 
the side of the car to the center sill, a 314-ft. section of 
































A method of anchoring a turnbuckle safely to center sill 


3-in. by 34-in. steel was shaped to reach from the turn- 
buckle to the car center sill. A small broad hook the 
full width of the strap was shaped to fit over one end 
of the turnbuckle. The larger hook on the other end of 
the 314-ft. section clasps the flange of the center sill, 
while an abrupt angle a few inches from the end of 
the hook serves to bring the anchor and turnbuckle in 
line. The width of the turnbuckle and anchor hooks 
keep the whole from turning while the buckle is being 
screwed up. 
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rorty-ton, single sheathed box cars rebuilt at New Haven 


Rebuilding redesigned box cars 
on the New Haven 


Old‘shop facilities with modern tools used to 
good advantage—Material distribution 
important 


HE New York, New Haven & Hartford is now 
carrying out a program at New Haven, Conn., of 
rebuilding a series of 30-ton, double-sheathed and 
40-ton single-sheathed, steel frame box cars. These 
cars, which have been in service for some years, have 
been completely redesigned for two purposes: first, tc 
strengthen the cars, and, second, to reduce future main- 
tenance expenses. : 

When the cars are -taken’ into the shop, they are 
stripped of all wood structure. The underframe is 
straightened and a full bottom cover plate applied to 
the center sills to increase the strength. All of the 
original end sills are removed and new end sills ap- 
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One of the New Haven 30-ton box cars redesigned to 
increase its strength 


plied, which increases the strength of the ends of the 
cars over the original design. The original light ca- 
pacity draft gears, in a pocket not A. R. A.—standard 
are removed and replaced with modern friction type 
draft gears with cast steel yokes and Type D couplers. 
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Integral rear draft lugs and bolster center fillers are 
applied as well as combined striking plates and front 
draft lugs making a standard pocket arrangement. All 
defective underframe details are either repaired or re- 
moved and replaced by new. 

The trucks are thoroughly overhauled and new 
journal boxes, bearings, wheels, etc., are applied where 
necessary. Where the trucks are equipped with pressed 
steel bolsters, they are either reinforced or are 
scrapped and replaced with cast steel bolsters. The old 
design malleable column castings are replaced with 
heavier steel castings. The arch bars are reset where 
necessary and No. 2 brake beams applied. 


The superstructure 


The original superstructure of light framing is re- 
placed by posts and braces that give approximately 25 
per cent increase in strength. The framing consists 
of 6-in. by 2\%4-in. side posts at the bolsters with 434-in. 
by 2'%4-in. side posts at other locations and 434-in. by 
2'4-in. side braces. The small malleable iron post and 
brace pockets used in the original design have been re- 
placed by pockets of heavier and larger design, which, 
in turn, are riveted directly to the steel side sills instead 
of resting on the wood side sills. The inside lining, 
which extends 4 ft. 5/16 in. above the floor, is made of 
13,/16-in. yellow pine with a 1-in. by 6-in. oak belt rail 
nailed to the girth. Standard size car sheathing is used. 
Particular attention has been given to making all of 
the joints thoroughly tight. Vertical tie rods %-in. in 
diameter at each side post extend from the top of the 
side plate through the lower flange of the Z-section side 
sill. In addition, a 5-in. tie rod runs from each door 
post to the end of the car at a height of 4 ft. 5/16 in. 
above the floor. The oak flooring is nailed to 4-in. by 
4-in. stringers, 9% in. apart. 


Reinforced ends 


Steel reinforced ends using Z-bar end posts and angle 
diagonals, have been applied to a large number of the 
cars, other cars being equipped with all-steel ends. All 
of the cars are fitted with pressed steel end plates. 
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The 6-ft. door opening is framed by 434-in. by 5- 
7/16-in. door posts. Metal-bound doors have been ap- 
plied to some of the cars and all-steel doors to the 
others. 

They are top hung, equipped with combination door 
stop locks and door closing and starting devices. 
Pressed steel carlines, 3 ft. 1%-in. between centers, 
support the outside metal roofs. 


Principal dimensions of 30-ton cars 


The inside length, width and height are 36 ft. 3 in., 
8 ft. 434 in., and 8 ft. 5 9/16 in., respectively. The 
height from the rail to the running board is 13 ft. 4- 
5% in. The length over the striking plates is 37 ft. 
9% in. and over the end sills 36 ft. 11%4 in. The width 
over the side sills is 8 ft. 1136 in. and over the eaves, 
9 ft. 5% in. The distance between the bolster centers- 
is 27 ft. 934 in. 


The shop facilities 


When the New Haven decided to rebuild these cars, 
the question arose as to whether to build new shops 
or to modernize existing shop facilities to handle the 
work. It was decided that, rather than to invest in 
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End view of the New Haven 30-ton box car 


new shops to meet a temporary condition, it was advis- 
able to make improvements to the shops at New Haven, 
Conn. Part of these shops were used for car repairs 
and the remainder was originally an engine terminal 
consisting of two enginehouses, one under cover con- 
taining 38 tracks, and the other a complete circle con- 
taining 40 tracks located outdoors. The outside re- 
pair tracks are served by a 75-ft. turntable and the re- 
pair tracks under cover are served by a 65-ft. turn- 
table. 

Some improvements were made to the old car shop 
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buildings. Two of the shops adjoin each other. The 
roof of the shop in which the steel framing is fab- 
ricated for the 40-ton single sheathed box cars was 
raised 25 ft. in order to install a 10-ton Niles traveling 
crane. This shop, together with the adjoining shop, 
was lengthened 90 ft. The eight repair tracks in these 
two shops will hold from 35 to 40 cars. Located along 
the west side of the two main shops is a smaller shop 
in which are four repair tracks that will accommodate 
a total of 14 cars. No additions were made to this 
shop. In addition to these improvements, a new paint 
shop, 70 ft. wide and 300 ft. in length, was constructed 
of steel and glass. The three tracks in this shop will 
hold 24 cars. 


New machine tools and shop equipment added 


It was realized that in order to secure an adequate 
output the shops must be tooled properly. An adequate 
supply of oil furnaces, pneumatic hand tools and weld- 
ing equipment was purchased. Oxygen, acetylene and 
air outlets are available at each radial repair track. 
Two new high capacity air compressors were installed 
in a new fireproof building. The enginehouse under 
cover in which all repairs are made to the steel under- 
frames and trucks, was equipped several years ago with 
a punch and shear, a steam hammer, two oil furnaces, 
a hydraulic press, a large air clamp, an air operated bull- 
dozer for straightening parts, two drilling machines, one 
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Steel frame work of 40-ton box cars made from salvaged 
materials 


double head bolt cutter and a floor grinder. Chain 
hoists have been installed where needed. Four electric 
trucks, one with a boom and one Fordson tractor, have 
been purchased for the distribution of material. A 
discarded maintenance of way track car powered by a 
Buda engine has been rebuilt to haul long timbers such 
as side sills, as shown in one of the illustrations. The 
maximum load consists of 24 side sills, 4 in. by 6 in. 
by 37 ft. A Plymouth gasoline dinky locomotive hauls 
the cars from shop to shop. 


Passing the cars through the shop 


The three tracks on which the superstructures are 
removed from the cars are located along the west side 
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of the shops facing the waterfront. The 15-ton Brown- 
ing locomotive crane operates on the track nearest the 
waterfront. The cars to be stripped are placed on the 
adjoining track. A third track is used for the storage 
of cars awaiting repairs. An average of 12 cars a 
day are stripped. As may be seen from one of the 
illustrations, the wooden superstructures are thrown 
on the river bank where they are burned. As will be 
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After the cars have been cleaned, they are moved 
into the old enginehouse under’ cover in which are 38 
repair tracks, 24 of which are used for underframe 
repairs. The frames are raised by jacks and the trucks 
removed, after which the frames are lowered on horses. 
New end sills and bottom cover plates are applied. All 
bent parts are removed, straightened and reapplied. 

The new draft gears and couplers are applied. In- 


The underframes are thoroughly scraped and all scrap material removed oni the outside radial tracks 


explained later, the steel framework of the 40-ton cars 
is made from salvaged material. This material is sal- 
vaged at the stripping tracks. The stripping gang con- 
sists of 14 men which include the strippers, acetylene 
cutters and hoist operators. 

The cars are now moved to the underframe stripping 
gang. This work is done on the outside répair tracks 
which were formerly used for engine repairs. At this 
point the underframes are scraped thoroughly and all 
defective parts removed and scrapped. The couplers 
and draft gears are removed and repaired. Inspection 
starts at this point. The column castings and bolsters 
are partly repaired at this point and the lye vats are 
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tegral rear draft lugs and bolster center fillers and com- 
bined striking plates and front draft lugs are applied. 
All defective underframe details are either repaired or 
removed and replaced by new. All of this work is done 
by two gangs. The fitting-up gang consists of 41 men 
and the riveting gang consists of 34 men. The two gangs 
move from one track to another. 

While the underframe repairs are being made, the 
trucks are receiving a complete overhauling on three 
tracks set aside for this work. These tracks are served 
by three one ton monorail chain hoists. The trucks 
are thoroughly overhauled and new journal boxes, 
bearings, wheels, etc., are applied where needed. 
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NEW HAVEN HARBOR 


A plan view of the shop buildings and track facilities of the freight car repair shop at New Haven, Conn. 


located near these tracks. The vats are used principally 
for cleaning journal boxes and contained parts. The 
spring repair plant is located near the lye vats. The un- 
derframe stripping gang consists of 19 men. 


Where the trucks are equipped with pressed steel bol- 
sters, they are either reinforced or are scrapped and 
replaced with cast steel bolsters. The old design malle- 
able column castings are replaced with properly de- 
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signed steel castings. The arch bars are reset when 
necessary and No. 2 brake beams applied. The truck 
gang consists of 32 repairmen, including the blacksmiths. 
After the trucks are replaced under the frames, the 
side bearings are adjusted. The underframes are now 
removed to a track near the stripping tracks where they 
are sprayed with a coat of heavy black cement paint 
to prevent corrosion. The cars are now ready for the 
super-structure. 


How the superstructure is applied 
Up to this point the 30-ton and 40-ton box cars re- 
ceive the same treatment. The steel framing of the 
40-ton single-sheathed cars is made from material re- 
claimed from old cars. Referring to the illustration 
showing one of these cars with the steel framing com- 
pleted ready for the sheathing, the two side plates are 

















The superstructure stripping tracks 





made from reclaimed fish belly side sills. Three of the 
latter are cut up to secure two side plates. The end 
framing is made from reclaimed Z-bars and angles with 
end plates of new material. The side sills are made 
from scrap material, which is first straightened and the 
old holes filled up by the oxy-acetylene process, after 







Top—Two of the tracks on 
which the flooring and fram- 
ing are applied 








Left—Jigs used for fabricat- 
ing ends of 40-ton cars 


which new holes are punched. 


The pieces are welded 
togther to obtain the required length. The end frames 
are fabricated on the jigs sliown in one of the illus- 
trations. 

These various parts are cut from scrap material by an 
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automatic gas cutting machine equipped with two cutting 
torches. The bed of the machine is 40 ft. in length. In 
addition to the parts listed above, the machine is used 
to cut from scrap material such parts as gusset plates, 
door posts, side sills and door guide brackets. One mau 











Utilizing a track motor car to haul heavy timbers 


operates the machine. A gang of 58 men is required 
for fabricating and assembling the steel frame work for 
the 40-ton cars. she gang includes the crane operator, 
the floorman for the crane and the toolroom attendant. 
The output of these cars is two a day. 

All of the cars are now ready to receive the floors, 
sheathing, roof, etc. This work is divided between two 
gangs. One gang consisting of 47 men applies the nail- 
ing sills, flooring and framing complete. The other 
gang of 62 men applies the sheathing, doors, roofing ana 
safety appliances. At the same time the air brake gang 
consisting of 11 men is completing its work. The roofs 
are assembled complete in a jig on the floor and then 
lifted on the cars by the crane. 

After all the wood work is completed, the cars are 
moved to the paint shop, where they receive two coats 


Right—The car roofs are 


built upon this jig 








Bottom—Old roundhouse :n 
which underframes are re- 
paired 


of paint and are stenciled. A gang of 11 men is as- 
signed to this work. It requires three days to com- 


plete the painting of a car. The cars then receive final 
inspection after which they are weighed and released for 
service. 
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How production has been increased 


When the shops were first put into operation it was 
realized that it would require skillful management to 
build up the output to 12 cars a day, which was reached 
during August, 1927. The chart showing the output 
by months for a period of. one year beginning with Au- 





Personnel of the shop forces located at the Lamberton 
street freight car repair shops of the New Haven 


iNO. OF men Employed as 


Superintendent of shops 

General foreman 

Superstructure stripping gang 
Underframe stripping gang 

Truck gang 

Underframe fitting up gang 

Underframe riveting gang 

Nailing sills, flooring and framing gang 
Sheathing, doors, roofing and safety appliance gang 
Fabricating steel work for 40-ton cars 
Mill shop ; 

Air brake gang 


Truck operators 
Labor gang 





gust, 1926, tells its own story. During August, 1926, 
71 cars were completed which required 4.9 men per car. 
The number of men required per car has been steadily 
reduced. The low point was reached during April, 1927, 
when 2.3 men were required to produce each of the 241 
cars completed. From August, 1926, to April, 1927, the 
car output increased 186 per cent while the man lead 
increased only. 35 per cent. From December, 1926, to 
April, 1927, the man load has remained practically con- 


The draft sill is reinforced by a 14-in. plate which is extended 
around on the bolster to engage three additional rivets 


stant yet car production since December has increased 
about 100 per cent in terms of the August, 1926, pro- 
duction. In the same period, the labor cost per car has 
been reduced 46 per cent. 

Several factors are responsible for this splendid per- 
formance. Much thought has been given to maintain- 
ing an adequate supply of repair parts. Charts in blue- 
print form have been prepared which show at the be- 
ginning of each week, the number of parts required for 
each operation for each week. For example, the chart 
showing the castings required for the underframe and 
truck shops indicates in the first column the kind cf 
material, whether malleable iron or cast iron; the second 
column a description of the parts such as angle cock 
brackets; the third column the pattern number,’ the 
fourth column the number on hand at the beginning of 
each week. The charts are marked with red, orange or 
yellow crayon. The red indicates the number of pieces 
on hand, the orange the number of pieces ordered and 
enroute and the yellow the number of pieces ordered but 
not shipped. These charts give a clear picture of the 
material situation and reduce to a minimum, work being 
held up waiting repair parts. 
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Other factors that have helped increase production 
are the splendidly worked out material delivery sys- 
tem, the bonus system, system of inspection and the 
fine spirit of cooperation. Many yards of concrete run- 
ways have been laid to facilitate the delivery of ma- 
terial. 

The cars are not only being rebuilt at a minimum of 
expense, but by reason of the character of the repairs, 
they are expected to play a decided part in materially 


reducing future maintenance expense. 


Spray painting box car siding 


HOWN in the illustration is an experimental instal- 
.J lation built for the purpose of putting the first coat 
of paint on car siding as it is delivered to the car repair 
shop. It consists of a ventilator shaft, two rollers, op- 
erated by an air motor, and a spray painting device 
which is placed inside the ventilator shaft. As each 
length of siding is unloaded from the car, it is passed 
between the rollers into the ventilator shaft, where it is 
painted, and carried on out the opposite side. The spray 
nozzle is located immediately beyond the rollers. The 




















Experimental installation which has expedited the work of 
painting box car siding 


siding is piled in the rack as fast as it is received from 
the painting device. 

It is planned to locate this equipment inside the lum- 
ber storage shed so that the siding can be passed into the 
shed and through the spray painting device as it is un- 
loaded from the car. The rollers will be placed in the 
wall of the shed and the ventilator shaft built up 
through the roof. The siding will be piled on racks, 
similar to that shown in the illustration, until the paint 
has dried, after which it will be stored until ready 
for use. 








Resume brings Arbitration Decisions 
up to date 


A total of 33 decisions involving cases from No. 1499 
to No. 1532, inclusive, briefly summarized 


decisions printed in the current circular of decisions 

of the Arbitration Committee, and to keep future 
decisions noted in these columns approximately up to 
date, the thirty-three decisions that precede this cir- 
cular, and which have not already been abstracted in 
these columns, will be briefly reviewed in the following 
paragraphs. Of the 33 decisions rendered in cases from 
Nos. 1499 to 1532, inclusive, 12 (Cases Nos. 1501, 3, 
5, 6, 12, 13, 15, 19, 24, 29, 31 and 32) involve Rule 
32. The decisions were equally divided against the 
owners and the handling lines. Case No. 1499, in- 


| N order to publish in the March issue abstracts of 


volving Rule 12, referred to the cleaning of air brakes - 


on six cars for which the owner refused to pay the 
charges, claiming that the brakes were not cleaned as 
stenciled and charged for. The decision was rendered 
against the owner. Decision No. 1379, which was pub- 
lished on page 619 in the October, 1926, issue of the 
magazine, applies to this case. Case No. 1500, involv- 
ing Item 157, Rule 101, refers to an incident where 
an overcharge was made for repairing automobile doors 
of the double reinforced type. The decision stated 
that the charge should not exceed the price for a door 
as referred to in the rule. 

Cases Nos. 1502 and 1507 hinge on the interpretation 
of Rule 60. The responsibility for the second cleaning 
of air brakes within six months on account of illegible 
stencil marks, is the point upon which the disputing 
railroads could not agree. The decisions in both cases 
refer back to the decision rendered in case No. 1490 
which was published on page 19, in the January, 1928, 
issue of the Railway Mechanical Engineer. 

Cases Nos. 1504 and 1523, involving Rule 91, refer 
to the adjustment of undercharges found when a re- 
check was made of the original records. The decision 
rendered for Case No .1504, which is interesting, reads 
as follows: “Rule 91, Section (e), requires adjustment 
of undercharges found on checking bills payable by the 
company against which the bill is rendered. It is in- 
advisable, however, to require an adjustment of such 
undercharges as may be found on rechecking original 
records by the company rendering the bill. The Sup- 
plementary Regulations require adjustment of over- 
charges which may be developed by a recheck of the 
records of the repairing line, there being no such re- 
quirement in the case of undercharges. Therefore, the 
contention of the repairing road is not sustained.” 

In rendering its opinion on Case No. 1523, the Com- 
mittee stated that the decision for Case No. 1504 ap- 
plied. 

Case No. 1508, involving Rule 2, was unusual in that 
only one road would agree to submit the case to the 
Committee for a decision. The repairing line rendered 
bills against the originating line for adjustment of lad- 
ing and application of proper doorway on seven cars 
received from a delivery line, in accordance with the 
provisions of A. R. A car service Rule 14. The orig- 
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inating line did not dispute the fact that the work was 
performed, but declined to accept the bills and make 
a settlement based on a circular issued to the effect 
that after a certain date it would not render or pay 
bills based on Rule 14. The contention of the repair- 
ing line was sustained in view of Rule 130, as well as 
Section (h) of Rule 2, in connection with Section (e) 
of Car Service Rule 14, in effect during the period in 
question. 

The question of the responsibility for wrong repairs 
as set forth in Rule 88, Interpretation No. 2, was in- 
volved in Case No. 1509. The repairing line was held 
responsible for the material as well as the labor in- 
volved in standardizing wrong repairs. 

The facts set forth in cases Nos. 1510 and 1530, in- 
volving Rule 43, were that the handling line notified 
the owner that one of its tank cars was found leaking 
and damaged, which was owner’s responsibility, and 
requested disposition of the car. The owner refused 
to pay the bill, contending that the handling line failed 
to establish a claim of owner’s responsibility. The 
owner’s contention was, in both cases, sustained by the 
Committee. 

Case No. 1511, involving Rule 122, Interpretation No. 
3, refers to a basis for computing the depreciation of a 
destroyed car. The owner claimed that the car had 
been rebuilt new in 1922, using some material salvaged 
from cars built in 1907. The handling line contended 
that the depreciation should have been computed from 
1907. The Committee sustained the contentions of the 
handling line. 

In Case No. 1514, 5-in. by. 7-in. Type D couplers 
were used to replace on two cars 5-in. by 5-in. couplers 
standard to the cars. The owner contended that the 
charge should not exceed that for the 5-in. by 5-in. 
common couplers applied because the substitution of 
5-in. by 7-in. for 5-in. by 5-in. couplers is prohibited 
in Rule 17 (c), last paragraph. The repairing line 
maintained that the charges were correct and supported 
by Rule 17. The decision was to the effect that “both 
parties agreed that the substitution of the 5-in. by 7-in. 
couplers was improper. Under these conditions, the 
charge for the new couplers should not exceed the 
value of new 5-in. by 5-in. couplers standard to the 
car.” 

Cases Nos. 1516 and 1517, involving the second para- 
graph of Rule 4, refer to emptying and reloading a 
car against which a defect card had been issued for slight 
damages. The road issuing the defect card contended 
that the owner should have immediately sent the car 
to the shop for repairs and not have continued it in 
service. The owner contended that Rule 4 did not 
cover such cases. The following decision, which is of 
interest, was rendered: “Rule 4 is intended to prohibit 
the issuance of defect cards for slight damage existing 
on cars in interchange. Therefore, the wording ‘That 
of itself does not require repairs before reloading of 
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car, as expressed in the rule, is a measure for the 
guidance of inspectors in the determination of the re- 
sponsibility for damage.: It should not be used for the 
purpose of invalidating a defect card issued in good 
faith and under the provisions of the rules. 

“The circumstances in this case are not such as would 
invalidate the defect card. The bill of the owner is 
sustained.” 

The decision rendered for Case No, 1517 was iden- 
tical to the above quoted decision. 

Case No. 1518, involving Rule 86, refers to the re- 
sponsibility for recording correct axle dimensions. The 
Committee pointed out that decision No. 1478 (pub- 
lished on page 736, in the November, 1927, issue) was 
similar in principle. 

Case No. 1520 was unusual in that the handling line 
rendered a bill against the owner for the replacement 
in mail and baggage cars of brooms, feather dusters, 
stools and water pails for which it added labor charges 
varying from .3 to .5 hours per article. The owner 
1o pay for labor charges, as such a charge was not 
stipulated in passenger interchange Rule 21. The 
wwner’s contention was sustained by the Committee. 

In Case No. 1521, involving Rule 30, one road re- 
weighed a car and failed to obliterate the old stenciling 
marks with the result that.the second road reweighed 
the car but obliterated the old stenciling. Both roads 
billed the owner for reweighing the car. The owner 
requested the first road to cancel its charge which it 
refused to do. The Committee sustained the owner’s 
request. 

In Case No. 1522, the repairing line ordered material 
from the ewner who, not having it on hand, ordered it 
from the manufacturer, directing that the material be 
sent collect. direct to the repairing line. The owner 
rendered a bill for material plus 15 per cent for freight 
charges and stores expense, which the repairing line 
refused to pay. The contention of. the repairing line 
was sustained. Decision No, 1489, (published on page 
788, in the December issue) applies. 

In Case No. 1526, the repairing line requested the 
owner to furnish one metal end sheet for B end, left 
side of coupler, on account of handling line responsi- 
bility. The owner declined to ship the material, claim- 
ing that according to Rule 122, the repairing line should 
furnish repair parts. The contention of the owner was 
sustained by the Committee. 

According to the facts set forth in Case No. 1527, a 
tank car company made repairs to 18 of its cars on 
authority of defect card issued by the handling line, 
which objected to some of the charges, claiming they 
were excessive. The owner claimed that because it 
purchased the parts for its cars from a manufacturer 
it was justified in charging their invoice cost, plus 15 
per cent for the various parts in question, applied to its 
cars on authority of defect cards per Rule 105. The 
line issuing the defect cards contended that: the owner 
should furnish the weights of the bolsters removed and 
applied and reduce the charge to conform with Items 
188-A, Rule 101. The contentions of the line issuing 
the defect cards were sustained. 

As stated in Case No. 1528, the repairing line changed 
a pair of wheels on account of one wheel having a 
worn flange. The axle removed had a 4 7/16-in. by 
8 3/16-in. journal, a 534-in. wheel seat and a 5%-in. 
center. The repairing line allowed only scrap credit 
for the axle removed on account of having an over- 
sized journal and center. The owner contended that 
second-hand credit should have been allowed, accord- 
ing to Rule 98, section (c), last paragraph. The con- 
tentions of the owner were sustained. 
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A handy clamp for the 
woodworker 


By Richard Stringle 
& E. 1., Danville, Il. 


N page 152 in the March, 1927, issue of the Rail- 
way Mechanical Engineer appeared a description 
ef a shop-made woodworker’s clamp. The accom- 
panying illustration shows a clamp which the writer con- 
siders a superior clamp for this class of work. The rea- 


Assistant general car foreman, C. 
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This clamp applies pressure to both sides of the board being 
glued, thus preventing buckling 


son for preferring this design over the one shown in the 
March issue is that when the pressure is applied with 
the screws of that clamp, the tendency is for the boards 
being clamped to buckle. This cannot happen with the 
clamp illustrated because, by placing the clamp at an 
angle, pressure is applied to both the front and back of 
the board being glued. 














The Wabash at Decatur, Ill., has used metal shelfing to 
carry out the system of unit piling of car material 
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Method of locating eccentric the print for the desired eccentric throw and the mov- 


able point C on the eccentric arm A. The dimensions 
stamped on the arm at D and F for crank arm lengths, 
crank arms correspond to those shown on the blue print. Then rotate 





By P. J. Connors 
Erecting shop foreman, Bessemer & Lake Erie, Greenville, Pa. 


NE of the difficult problems with which our shop 

has had:to contend has been the locating of ec- 
centric cranks and cutting keyways in the main crank 
pins. This work has often necessitated the holding up 
of locomotives in the shop, because the work could not 
be completed until the wheels were under the engine 
and the valves set. Formerly the procedure was to 
slot the keyway in the crank, apply the crank and ad- 
just it on the crank pin, then lay off the keyway on the 
crank pin, remove the crank and drill the keyboard. This 
process was not only slow but the crank was often 
injured by the sledging necessary to remove it. In an 
effort to reduce the time required to do this work, we 
conducted some experiments and have finally perfected 
a method with which a considerable saving is being 
effected. The new method of locating cranks and cut- 
ting keyways in the main crank pins is shown in the 
illustration. 

In Fig. 1, A is the crank arm, the pin end of which 
is bored out to a diameter which will accomodate all 
classes of main pins. It is provided with four movable 
blocks which serve as a chuck. The different sizes of 
pins are scribed on the blocks B and on the outer side 
of the arm. This makes it very easy to set true by mov- 
ing the set screws back of these blocks the same as in 
a lathe chuck. The outer end of this arm is provided 
with a point, C which moves in the slot and may be 
lined for the different lengths of crank arms. These 
lengths are stamped at D and F with a center line E 
for locating the center of the keyway. This is used for 
all Baker, Walschaert and Southern valve gears. 

To operate the device, it is placed on the crank pin 
and the chuck jaws are set down on the pin until it is 
just tight enough to be rotated easily by hand. The 
machinist then takes the centering gage G, which is pro- 
vided with a removable center. This center fits into the 
center in the main axle and the base which is held up 
against the end surface of the axle. The centering gage 
is also provided with a movable outer cross bar H, 
which is graduated from the center of the gage G to the : 
outer point / for different eccentric throws. These di- been applied 
mensions are stamped on the base of the gage G and on 
the cross bar H which eliminates the need of a blue the crank arm A until the point C meets the point J on 
print. Set the cross bar H at the required dimension on the cross bar H and then scribe the center line E on the 
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Fig 1.—Locating the eccentric crank; Fig. 2—Milling the 
Keyway; Fig. 3—Checking the crank arm after it has 
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main pin for the center of the keyway. The keyway is 
then laid out and milled as shown in Fig. 2. 

The regular crank arm shown in Fig. 3, which has 
been laid out as shown at J, K and L, and the keyway 
cut, is then applied to the pin and the key is driven part 
way in. It is then checked with the centering gage G 
and if found correct, the bolt hole is drilled, reamed and 
the bolt is fitted. After the bolt is fitted, it is again 
checked with the centering gage G as shown in Fig. 3. 
All this work is done before the wheels are placed under 
the locomotive. 

The greatest difficulty we had with most devices for 
laying out crank pin keyways was that there was no way 
to check them after the crank was applied. If the crank 
changed during the operation of fitting the key and bolt, 
there was no way of detecting it. But by using the cen- 
tering gage G, the crank arm can be checked at all times, 
with the rods on as well as with the rods off. 

The method described not only saves time and labor 
in the application of eccentric cranks to crank pins, but 
also has been found to be accurate. It is used regularly 
and has proved to be satisfactory. 


Repair rack for holding com- 
pound air compressors 
By H. H. Henson 


Machine shop foreman, Southern, Chattanooga, Tenn. 


T is a cumbersome job to handle a compound air 

compressor when receiving general repairs. It re- 
quires the services of a crane and two or more men 
in order to place the compressor in the different work- 
ing positions. The illustrations show a rack for hold- 
ing large compressors so that by turning a crank the 
unit can be placed in any working position. 

There are no complicated parts involved in the con- 
struction of the device. A base plate 27% in. in di- 
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Compound air compressor rack 


ameter and containing eight 1l-in. holes is bolted to the 
floor. On top of the base sits a circular frame 22 in. 
in diameter which contains four rollers equally spaced. 
The pump rack lock, in the circumference of which are 
cut eight slots, equally spaced, rests on the four rollers. 
The main U-frame which measures 385% in. inside of 
the vertical arms, is made of flat iron 5 in. wide by 
1% in. thick. A 2-in. threaded hole is cut in the center 
of the bottom member of the frame. A. swivel pin 
which is screwed into this hole fits in the center of the 
rack lock plate. The sub-frame or cradle which sup- 
ports the compressor, revolves inside of the main 
frame on two trunnions. The compressor in the cradle 
is revolved to any position by a worm and gear oper- 
ated by a crank. The device is locked in position by 


‘the rack in various positions. 
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a foot pedal which permits a latch to drop into any 
of the eight latch slots in the rack lock plate. 

One of the illustrations shows a compressor held in 
In the horizontal posi- 
tion the workman can remove any of the accessible 
parts. In the angular position, the cylinder packing 





Upper left—In this position, the boring bar is assembled in 
the compressor; Upper right—A similar rack for a 9%4-in. 
air compressor; Lower left—The rack in a vertical 
position where accessible parts can be easily removed; 
Lower right—The proper position for fitting 
cylinder packing 


rings can be properly fitted to the cylinder bores. In 
the horizontal position, the boring bar can be assem- 
bled for reboring the cylinders without dismantling the 
cylinders to have them bored in the machine shop, thus 
saving considerable time and _ labor. 


* *k x 











The “Thatcher Perkins”—1863—One of the locomotives 
exhibited during the Fair of the Iron Horse, held at 
Halethorpe, Md., Septernber 24 to October 12, 1927 












Quenching—A practical study of 
rapid cooling’ 


Discussion of the methods of quenching, speed plunging and 
the effect produced on various shapes 


By Percy J. Haler 
Principal, Leyton Technical College, Leyton, England 


There are many factors which influence the rate of 
cooling, and the following are of great importance, 
namely, the mass and shape of the object cooled, the 
composition and temperature of the quenching medium, 
the velocity at which the object travels, and the direction 
in which the quenched object is plunged. It is still a 
debatable point as to which liquid gives the most rapid 
quench and Table I shows very divergent views, largely 
owing to the methods of quenching. 





Table I—Relative values of quenching mediums 


Speed rder 
in Quenching of Quenching 
seconds medium merit medium 
1.5 Mercury 1 Water spray 
2.0 Water-pressure spray 2 Water at 20 deg. cent. 
2.2 Rain water 3 Salt water 
2.5 Hard, brine, and sea water 4 10 per cent sulphuric acid 
3.0 Kerosene 5 Water at 50 deg. cent. 
3.2 Light mineral oil 6 Mercury 
3.5 Fresh fish oil 7 Linseed oil 
3.6 Lard and old used fish oil 8 Water at 100 deg. cent. 
3.9 Boiled linseed oil Lead 
3.9 Raw linseed oil Be rercias 


From Steel Thermal Treatment, 


i (Le Chatelier’s experiments as plot- 
by Urquhart.) 


ted in Brearley’s Heat Treatment 
of Tool Steel.) 


=—_—_—_— 


It will be noticed that Le Chatelier places water spray 
first and mercury sixth on the list, but these results were 
obtained in two different ways. 

Urquhart carried out practical tests on 0.9 per cent 
carbon steels % in. by % in. in section, heated to 778 
deg. C. over a length of 2 in. and then plunged into the 
quenching medium. In this case the rate of cooling at 
about 720 deg. C. was measured. Le Chatelier heated 
small cylinders of steel into which a thermocouple was 
placed and then observed the relative time required to 
cool from 700 to 100 deg. C. 

Benedicks conducted similar experiments where the 
specimen was carried in a circular arc through the water. 
According to him, the cooling property of a liquid is 
chiefly dependent on a high latent heat, the specific heat, 
conductivity and viscosity being of secondary importance. 
But these views are hardly in accordance with those of 
practical workmen and were not obtained by taking into 
account the usual rate of motion of the quenched object. 





Common methods of quenching 


Among the more common methods of quenching the 
following can be considered : 

Hand quenching, where the object is held by the work- 
man, usually by tongs, and is plunged into water with as 
great a velocity as possible. 

Gravity quenching, where the object is released just as 
it meets the surface of the water and falls to the bottom 
of the tank. 

Dump quenching, where the objects are released in a 
mass from the furnace and travel haphazardly through 
the quenching medium. 





_* Abstract of a paper prepared for the American Society of Mechanical 
Engineers. 
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Spray quenching, in which specially designed harden- 
ing machines, work with water under a minimum 
pressure of 40 to 50 Ib. and a maximum temperature of 
15 deg. C. 

There are also a number of other methods, but a great 
deal of hardened work is quenched by one of the first 
three mentioned. 


Speed of plunging 
It is difficult to get any reliable information as to the 
speed with which the object travels through the water, 
and experimenters do not refer to this. 


In hand quenching there is a vigorous lunge, the speed 
toward the end of the stroke being limited by the 


“tendency of the muscles to contract. If the tank is deep 


the movement is continued by bending the back, and at 
the end the upward stroke commences. The average 
velocity varies with the individual, but the highest obtain- 
ed is 6 ft. per sec., for 20 in.; other results show 5 ft., 
3.96 ft., and 3.58 ft. per sec. and retardation is very 
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Fig. 1—Alterations in length of quenched cylindrical 

specimens 

marked with certain individuals. Six feet per second 
gives a drastic quench. 

In gravity quenching the object is released from the 
tongs just over the surface of the water, enters with no 
initial velocity, and at the-end of about 2 ft. will have a 
velocity under 3 ft. per sec. 

In the first case there is retardation of the specimen, 
and in the gravity quench, acceleration. 

Dump quenching is the most barbarous method of all, 
and is one that few up-to-date firms would care to adopt. 
No two pieces are cooled at the same rate, and pieces still 
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uncooled will lie at the bottom of the tank, affecting each 
other in an indeterminate way and tending to make 
up-to-date equipment useless. The workman allows the 
material to fall through the water by gravity with some 
initial velocity, generally in the wrong direction. 

It will thus be seen that practically all experiments and 
most hardening operations are carried out with velocity 
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Fig. 2—Alterations in diameter of quenched cylindrical 
specimens 


of entry into the quenching medium varying from a 
maximum of 6 ft. per sec. to O ft. per sec. and that con- 
sequently there is room for research. It has been point- 
ed out in previous discussions of this subject that the 
distortion bears some definite relation to the quenching 
temperature consequent upon the actual shock, and it 
appears that in many cases the actual conditions of 
quenching are not so carefully studied as the actual condi- 
tion of releasing an article to be quenched. 

Usually the quenching tank is not deep enough and in 
hand, gravity, and dump quenching the work at a high 
temperature is left lying on the bottom or on a wire 
shelf to cool under the worst conditions. 

Reference might be made to one or two recent attempts 
to regulate the velocity of quenching apart from spray 
quenching. 

In a French rolling mill rail steel of 0.5 per cent car- 
bon content is manufactured by passing the rail directly 
from the rolling mill at the finishing temperature to a 
trough of hot water, of sufficient length. It passes 
through the trough at such a speed as will secure 
quenching at the proper rate through the critical tem- 
perature, then passing to the cooling tanks in the ordi- 
nary way. 

The heat treatment in the S.A.E. specifications for 
carbon steel when used for gears of heavy section is as 
follows: Normalize at 1,650 to 1,750 deg. F., carburize at 
1,650 to 1,700 deg. F., cool in box, reheat to 1,600 to 
1,650 deg. F., quench in water at 110 deg. F., reheat to 
1,400 to 1,450 deg. F., quench in water at 110 deg. F., 
and draw at 250 to 500 deg. F. 

It is probable that the quenching proviso of such a 
specification for heat treatment will ultimately be altered 
to read: “Quench in water at 110 deg. F. at a velocity of 
x ft. per sec.” 


Influence of direction of plunging on distortion 
produced 
In studying Lineham’s paper dealing with the harden- 
ing of screw gages with the least distortion in pitch, the 
author was struck with the variable results obtained. 
Furthermore, he had also learned from practical experi- 
ence that it was possible to get widely different results 


Vor. 102, No. 2 


under apparently the same conditions. After repeated 
failure it was found that the quenching bath was respon- 
sible for these variations, and the following tests are 
selected to illustrate the influence of the direction of 
plunging on the distortion produced. 

A number of specimens were cut from the same mild- 
steel bar, were turned and ground to 0.9 in. outside 
diameter, drilled through the center and the hole reamed 
to 3g in. The pieces were of varying length and received 
the same heat treatment, being carburized at 850 deg. C. 
for three hours in eternite, allowed to cool, and then heat- 
ed to 750 deg. C. The quenching velocity was approxi- 
mately 6 ft. per sec. 

Figs. 1, 2, 3, and 4 show the alterations in length 
diameter, volume, and density. Curves 4 in each case 
record results obtained when the specimens were plunged 
horizontally. Curves B are for specimens plunged 
horizontally and swished vigorously, while curves C are 
taken from vertical plunging. 

In studying these results and the original data the fol- 
lowing facts emerge: In vertical plunging the entry 
end is always found to have become larger than the 
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Fig. 3—Alterations in volume of quenched cylindrical 
specimens 


original diameter (0.9003 in.), and the increase or de- 
crease in diameter varies as follows from end to end: 


Dia. of entry 
end, in. 
0.9018 
0.9017 
0.9027 
0.9028 


Length Final dia. of last end 
in. to enter water, in. 
9.525 0.8997 
0.8986 
0.9002 
0.9008 


Middle, 
diam., in. 
0.9001 
0.9004 
0.9013 
0.9020 


1.0157 


2.0006 0.8994 


0.9008 

In horizontal plunging the circumference shrinks as 
follows: 

Length Final dia. of last end 


in. to enter water, in. 


0.525 0.8953 
1.0193 0.8960 
1.0193 0.8965 


0.9007 
0.9002 


0.9020 
0.9030 


Middle, 
diam., in. 
0.8950 
0.8950 
0.8953 


Dia. of entry 
end, in. 
0.8965 
0.8952 
0.8950 


Flat plate plunging experiments 


Another test was that of the dowel plate shown in Fig. 
5, which was cased for three hours at 850 deg. C. and 
then quenched at 750 deg. C. by plunging it into water 
with its wide surface at right angles to the surface of the 
water. A second plate was then quenched by plunging 
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into water with its wide surface parallel to the surface of 
of the water. This is not a method that would be adopt- 
ed practically and the surface was rounded in the di- 
rection of the length but not that of the width. The fol- 
lowing average alterations in dimensions took place: 


Vertical plunging Horizontal plunging 


Length change +0.0016 it. —0.0017 in. (not reliable) 
Width change +0.0014 in. —0.0089 in. 
Thickness change + 0.0037 in. +0.00235 in. 


Some important deductions may be made from those 
tests: It can be shown that if a cylindrical object is 
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Figure. 4—Alterations in density of quenched cylindrical 
specimens 


plunged horizontally the diameter shrinks, and under 
certain conditions if vertically plunged, it tends to in- 
crease. 

The quenching deformations are produced in the initial 
period; modification continues, augmented by the speed 
of cooling, during cooling, while the resultant internal 
stresses must depend on the quenching deformations. 


Solid cylinders plunged vertically 


In the vertical plunging of solid cylinders the deforma- 
tion brought about in the initial period is a swelling of the 
rim, which causes at a later period a local thermal stress, 
and its effect is sometimes seen when a small ring 
separates from the rest of the cylinder. In hardening 
milling cutters this is gotten rid of by adding a blank of 
the same diameter to take the first quenching shock. 

It might be thought that as soon as the red-hot surface 
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Fig. 5—Sketch of dowel plate specimen 


touched the water there would be an instant generation 
of steam, but there was not. This belief in the spontan- 
eous generation of steam prevails especially with regard 
to boiler explosions which have taken place owing to a 
failure of the feedwater supply, which has ultimately 
allowed the boiler crown to get red hot. These tests, 
however, disproved this idea. 

It is difficult to discover the conditions for cooling, but 
the hardened ring mentioned above gives a clue. It is 
obvious that after the specimen has transmitted to the 
water sufficient heat to bring it up to or past the boiling 
point, it can absorb no more, and that the water which 
has previously been wetting the specimen will turn into 
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steam. The general conception is that the cooling goes 
on equally on all the wetted surfaces and such an idea 
is necessary on any mathematical theory. 

According to McCance, ‘on immersing a uniformly 
heated bar in water at zero deg. C., the first thin layers of 
water in contact with the surface of the bar are rapidly 
heated to their boiling point and steam is formed which, 
expanding outward, causes a fresh layer to come in con- 
tact with the surface, the process being repeated. The 
surface of the bar alternates between zero and 100 deg. 
C. while the steam acts as a carrier of heat to the body of 
of the liquid. This goes on until the supply of heat is 
insufficent to form steam, when the transference of heat 
to the cooling of the bar takes place by convection only. 

Further, a hypothesis dealt with by Fourier assumes 
that there is a sudden cooling of the surface to final tem- 
perature or presupposes a quenching with an infinitely 
rapid cooling medium; in fact, any mathematical theory 
must consider a uniform cooling of the surface. 

From a study of streamline motion it is easily realized 
that uniform cooling of the surface is not possible, and 
the problem has been attacked by allowing flowing water 
to pass various rectangular and cylindrical objects and 
studying the various streamlines. Similar forms have 
then been made in which the exterior is formed of fine 
































Fig. 6—Left, Streamlines around an infinitely long cylinder 
lying in water with the axis horizontal; Right, Showing one 
streamline in the position obtaining for vertical quenching 


high-resistance wire. Steady conditions were obtained 
with the cold form and the streamlines studied under 
normal conditions, then the current was switched on and 
they were studied under the new conditions. 

The right hand drawing in Fig. 6 shows one streamline 
for cylinders in the same position as obtained in vertical 
quenching. With an infinitely long cylinder lying in the 
water with its axis horizontal, the streamlines would 
theoretically be as shown in the left hand drawing of the 
same figure. These figures show that the streamlines are 
totally different for the two cases, and it has already been 
shown that the distortion is different. 


Thin circular disk 


Another illustration might be taken: Supposing that a 
thin circular piece is being plunged through the still 
quenching medium, the streamlines will be as shown in 
the right hand sketch of Fig. 7. In the center the whole 


of the momentum will be converted into pressure energy, 
while toward the edges a greater part will be converted 
into velocity energy. 
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It has been proved that streamlines are the same when 
flow takes place past a fixed obstacle as when the obstacle 
moves at the same speed as the stationary fluid. Further, 
the type of flow taken on the under side of the object 
depends on the velocity. If it is more than 30 cm. per 
sec. then there will be turbulent flow; 30 cm. per sec. is 
rcughly 1 ft. per sec., and it has been shown that it is 
possible to get a quenching velocity of 6 ft. per sec. 

- If the velocity is diminished to under 2 cm. per sec. 
or 0.0656 ft. per sec., the surfaces of discontinuity dis- 
appear and are succeeded by a central turbulent ring to- 
gether with two vortices. 

When the thin rectangular form is stationary and there 
is a slow velocity of flow past the form, the streamlines 


Lge 


LLL LLL 


Fig. 7—Left, in quenching heated specimens the two pistons 
of hot water preceded by steam tend to reduce the 
diameter at the center; Right, Streamlines around 
a thin disk being plunged through a still quench- 
ing medium 
The center sketch is drawn to show that if the specimen sinks at the rate 


of more than 1 ft. per sec., turbulent flow takes place at the side A 
and steam accumulates at this point first. 


are as shown in the left and right hand sketches in Fig. 
8, but immediately the form is heated the lines reverse in 
direction as shown on the left of the same figures. The 
heat passes to the water on the underside by conduction 
and the water is only heated for a very short distance. 
This is illustrated by the original streamline being cut as 
at AB in the right hand sketch, Fig. 8, and remaining 
persistent for some time. 

It will thus be seen that as soon as the current is 
switched on the streamlines change direction, and the 
hotter the form the more they tend to become sinuous. 

In actual plunging the turbulent flow set up with 
velocities of over 1 ft. per sec. and shown in the right 
hand sketch, Fig. 7 will be intensified by the red-hot 
metal, but as soon as the surface has dropped in temper- 
ature it will tend to become as shown on the right of the 
right hand sketch, Fig. 8. 


Streamlines around a stationary cylinder 


Take again the case of the streamlines around a sta- 
tionary cylinder (Fig 6, left) if the velocity is over 1 ft. 
per sec., turbulent flow will take place on the downstream 
side of the body, and will be spread over more than half 
of the underside of the circumference. With drastic 
quenching and a stationary liquid this will be on the top 
side (Fig, 8, center). It therefore follows that steam 
will: be more freely generated on this side, keeping one 
part of the circumference hotter than the other and allow- 
ing greater shrinkage of the high-carbon-steel shell. Take 
the tests in the table: 

Case-hardened cylinders plunged with the horizontal axis parallel to the 
plane of the water 


Avg. dia. 
0.8973 
0.8972 
0.89723 


Avg. length Change of dia. 
0.89927 —0.0001 
1.8955 —0.00023 
2.89932 —0.00025 


Change of length 
0.0009 


—0.00063 
—0.00205 


(Note that length practically equals diameter, giving more surface for a - 


given volume.) 
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Case-hardened cylinders plunged with the horizontal axis at right angles 
to the plane of water 


Avg. dia. 
0.9002 
0.9000 
0.9000 


(See above note.) 

With drastic vertical quenching when the length is 
more than three diameters long, eddy formation takes 
place around the edges of the base which first meets the 
stream, followed by streamline and eddying water in the 
wake. The stream in this case has more chance of being 
swept away, hence there will be rapid cooling of the shell. 


Avg. length Change of dia. 
0.89972 —0.00033 
1.8974 +0.00033 
2.89665 + 0.00016 


Change of length 
0.0006 


+0.00117 
+0.00122 


Hollow cylinder plunged vertically 


Another case which is obvious is that of a hollow 
cylinder plunged vertically, that is, with the plane of the 
hole parallel to the plane of the surface of the water. It 
is known that rings above 3 in. in diameter open out, 
become larger, and it is therefore necessary for the lathe 
operator to make the ring smaller in diameter to provide 
for a grinding allowance. 

The maximum and minimum allowances for ‘rings up 
to 8 in. in diameter may be found from the following 
rules : 

+ Maximum allowance to be added to standard size = 0.05 log D + 0.015 


+ Minimum allowance to be added to standard size = 0.04 log D + 0.01 


where D = internal diameter of the ring. 
It will be noted that with the small rings no allowance 
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Fig. @—Left and Right, Streamlines Around a Thin Rectan- 
gular Form; Center, Turbulent Flow with 
Drastic Quenching 


is necessary, the ring coming in and providing its own 
grinding allowance, the first quenching for the inside 
being hot water preceded by steam. 
For an 8-in. ring the above rules give: 
Maximum allowance = 0.05 log 8 + 0.015 = 0.060 in. 
Minimum allowance = 0.04 log 8 + 0.01 = 0.046 in. 


That is, the lathe operator must turn between the limits 
7.96 in. and 7.954 in. in order that outward distortion and 
grinding may be provided for. 

From a series of experiments carried out by the author 
on 8-in. and 5-in. rings carburized at 900 deg. and 
quenched at 850 deg. C. and by Blue on ¥%-in., 1-in., 
1¥4-in., and 2-in. rings carburized at 926 deg. C. reheate«! 
to 888 deg., quenched in oil, tempered at 792 deg. C. and 
quenched in water, the following rule has been deduced: 

Distortion = — 0.00037D? + 0.0068D — 0.0163 


The actual distortion on an 8-in. ring from this rule is 
0.0145 in. It must of course be remembered that the 
higher the quenching temperature, the greater the di:- 
tortion. 
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The distortion of small rings is due again to the differ- 
ence in temperature of the quenching water on the inside 
and outside of the cylinder and the resulting thermal 
stresses produced. 

In quenching screw gages, they are plunged vertically 
at comparatively slow velocities. The streamlines which 
run near to the crest of the thread of a screw are deflect- 
ed slightly inward toward the core and then outward to 
the next full diameter, but this can be observed experi- 
mentally only on a screw with a big pitch. The full and 
effective diameter will be cooled first. The core will be 
shielded by hot water and steam and must cool more 
slowly, and shrink, owing to the heated mass of the body 
of the gage. The following results illustrate this point. 


Before After 
hardening hardening Change Remarks 
Full diam. F 1.1491 1.1516 +0.0025 Entry end 
M 1.1492 4.1533 0.0021 
B 1.1491 1.1518 0.0027 
Effective diam. F 1.1176 1,1203 0.0027 Entry end 
M 1.1176 1.1191 0.0015 
3) 1.1175 1.1196 0.0021 
Core F 1.0848 1.0874 0.0026 Entry end 
M 1.0848 1.0862 0.0014 
B 1.0848 1.0862 0.0020 


Generally, in the tests given in this paper, shrinkage is 
only occasionally experienced in the core and depends on 
the pitch. : 


Before hardening After hardening Change 
.3071, 1.3075 1.3077, 1.3079 -+0.0006, +0.0004 


” 


Full diameter 


sy 


.3072, 1.3075 1.3085, 1.3081 -+0.0013, +0.0006 


Effective over needles 1.3250, 1.3255 1.326, 1.3264 +0.0010, +0.0009 
13235, 1.3235 1.3244, 1.3245 » +0.0009, +0.0010 
13237, 1.3233 1.325, 1.3241 +0.0013, +0.0008 


— 


-5340, 1.5336 1.5335, 1.5336 +0.0005, 0.0000 
-5339, 1.5340 1.5337, 1.5340 —0.0002, 0.0000 
.5339, 1.5337 1.5341, 1.5339 +0.0002, +0.0002 


Core over pieces 


ao 


As additional proof, a 34-in. diameter cylinder 3 in. 
long was prepared and threaded the entire length with a 
U. S. standard thread, 10 per inch. The actual rate of 
center quenching calculated at the cooling velocity of 720 
deg. per sec. was 92 deg. C. per sec. against 90 deg. for a 
similar plain cylinder. The surface per unit volume of 
this threaded specimen and of an unthreaded cylinder of 
the same length and diameter were respectively 11.0 and 
6.0. 

The streamlines or the convection currents are the 
factors in quick cooling producing initial deformation. 
Spaces which allow warm water, steam, or air to accumu- 
late must delay cooling. A series of tests were carried 
out by cutting a free screw thread on the outer surface of 
a calorimeter tube with the object of breaking up the flow 
of water and thus increasing the rate of heat transmis- 
sion. In another series the tube surface was not so 
broken. Comparing results, it was found that the rate 
of heat transfer is not appreciably altered, probably due 
to the bottom of the thread being filled with nearly stag- 
nant water, which neutralizes the good effect produced by 
the water scrubbing hard over the tops of the thread. 

In a paper by K. Heindlhofer, it is pointed out that 
‘omparison of the experimental curves with solutions ob- 
tained mathematically bears out the fact that the hy- 
pothesis in which it is assumed that steam is formed at 
the boundary of the solid (Leidenfrost effect). That the 
water-steam surface remains parallel with the surface of 
the solid and that heat moves in the liquid by conduction 
alone is untenable after the first stages of quenching. 

Neither is the hypothesis valid that steam is formed 
at the bordering of the solid, and that the surface water- 
steam remains parallel with the surface of the solid ; heat 
is removed by convection only at a uniform rate. 

This is explained by the fact that the thickness of the 
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.3075, 1.3070 1.3082, 1.3081 -+0.0007, +0.0011. 
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steam film grows rapidly, becomes unstable, and bubbling 
is set up. 

From a study of the streamline effect in connection 
with the dimensional changes of a case-hardened speci- 
men, it is most probable that there is a tendency for the 
steam to form in bands, along planes where the direction 
of flow is a minimum or where eddying is set up. 

It is obvious that the casing of, say, 0.9 per cent carbon 
steel will tend: With almost instantaneous surface cool- 
ing to give an increase of volume; With slower surface 
cooling to give a decrease in volume; With a band of 
steam, say on the longitudinal surface of a cylinder 
plunged as shown in Fig 8, center, to give a decrease in 
volume. 

In conclusion, it is evident that there has been little 
progress in many shops as far as quenching operations 
are concerned. A tank of some type with a means of 
keeping the water cool is looked upon as all that is neces- 
sary. 

It is extremely likely that not only will spray cooling 
be provided, but also cooling with sprays of appropriate 
temperature or with jets of different types and tem- 
peratures. 


A tool rack for the smith shop 


1 HOWN in the illustration is a swivel rack for hold- 
ing hammers and other tools. It was designed pri- 
marily for use in the blacksmith shop but it can be used 
in any shop where a number of such tools are used. The 














A convenient and good looking rack for holding hammers 
and miscellaneous tools 


swiveling arrangement makes the rack especially handy 
as it is only necessary to turn the rack within reach of 
the tool desired. It was designed and built by the 
blacksmith standing at the left of the rack. 





Staybolt production in railway shops 


The proper threads, inspection system, gages, fixtures and 
machines best suited for this work 


Part [. 


as to whether staybolts should be purchased or man- 

ufactured in the shops. It is doubtful, however, 
if the manufacture of staybolts in railway shops will 
ever be entirely abandoned, owing to the many diam- 
eters and lengths demanded on short notice in loco- 
motive repairs. A skeleton organization, at least, must 
be maintained for this work. The question of pur- 
chase, ordering from a central shop or local manu- 
facture, must, from necessity be determined by each 
railway. 

There has been considerable discussion as to the 
most desirable shape of thread, the best practice for 
measuring the diameter of the threads and the per- 
missible error of lead of the staybolts. As the above 


Fig. 1—Left: Sharp vee thread—Center: United States Stand- 
ard thread—Right: Whitworth standard thread 


[: the minds of many railroad men, it is a question 


factors govern largely the commercial manufacture, 
the question of .gages and devices will first be con- 
sidered. 

Shape of thread 


Staybolts are made with either one of three forms 
of thread shown in Fig. I. The sharp vee thread is sup- 














Fig. 2—Reverse taper die lead and chasers for cutting threads 
on staybolts 


posed to have a nearly or entirely sharp top and root. 
The U. S. form of thread has the top and root flattened 
one-eighth of the pitch. This form is almost univer- 
sally used in this country for bolts and screw threads. 
The Whitworth form of thread has a rounded top and 
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root, which is the English standard. It is a question 
if any person other than the most expert can tell from 
the appearance which of the three thread forms has 
been aimed at when the staybolts are cut with regular 
commercial bolt cutting chasers. 

The vee threads are supposed to have a sharp or 
knife edge at the top and root and a 60-deg. included 
angle. In actual practice, the sharp top and root can 
not be maintained owing to manufacturing difficulties. 
lf it were possible to make the chasers to the theoretical 
shape, the sharp top and root are not obtained when 
threading owing to the metal dragging during this 
operation. Therefore, the thread will more nearly re- 
semble the Whitworth form. As there is no standard 
for pitch diameter of the vee form of thread, this form 
is gradually being done away with. 

The U. S. form of thread theoretically has a flat top 
and ‘root measuring one-eighth of the pitch and a 60- 











Fig. 3—A Greenfield thread limit gage and master gages used 
for the inspection of staybolts 


deg. included angle. The amount of flats for 12 threads 


per inch is .0104 in., or practically .010 in. A glance 
at a scale graduated to 100 divisions per inch or, if not 
at hand, a 1/64 in. scale equalling .0156 in., will serve 
to illustrate the small amount of the flats. It is a ques- 
tion if staybolt threads in actual every day practice 
are ever cut to the true U: S. form, owing to the metal 
dragging and producing a rounded. top and root. 

The Whitworth form of thread is rounded on the 
top and root and has a 55-deg. included angle. With 
this form of thread, a staybolt may be cut closer to 
the prescribed form and, from a strictly theoretical 
point of view as far as the shape of thread is con- 
cerned it is satisfactory. However, from a staybolt 
manufacturing point of view it has certain objections 
owing to the difficulty of manufacturing the taps and 
dies to the correct shape. 

From the above, it is evident that staybolts cut to 
either of the three forms of threads will have similar 
appearances. Therefore, the form more suitable from 
a bolt shop, boiler shop and a tool room point of view, 
should be selected. 

The U. S. form of thread is gradually replacing al! 
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other forms for staybolt work as it has the following 
advantages in its favor: 

(a) The pitch diameter standards are well established. 

(b) It has the approval of the tap manufacturers and the 
Thread Commission of the United States Department of Com- 
merce. 

(c) The thread sizes are quickly measured, making it econ- 
omical to measure staybolts whether made by the railways or 
purchased. 

(d) By adopting one standard it reduces the varieties of 
staybolts carried in stock by manufacturing concerns, therefore 
encouraging their manufacture by outside concerns. 

(e) It reduces the staybolt taps to one common form of 
thread, making it possible for the manufacturers more quickly 
to fill orders. 


Pitch or lead of thread 


Twelve threads per inch is the generally accepted 
standard for staybolts. There has been considerable 
controversy as to the amount of deviation that should 
be allowed from a true 12-thread-per-inch lead. Some 
railways insist on great accuracy and demand that all 
staybolts be cut on machines equipped with lead screws 
similar to the lead screw on laths to insure correct- 
ness. Others are willing to rely on the chasers for the 
correctness of the lead. It is not the purpose of this 
article to go into the question of the allowable error 
in the lead of staybolts. An investigation will generally 
reveal the fact that the lead for the tapping of boilers 
from the outer to the inner sheets is subject to so many 
variables that refinements of the thread lead to stay- 
bolts is largely lost. For instance, it is the practice, 





Fig. 4—~A Greenfield limit gage held in a vertical position to | 


gage the bolt by its own weight 


when tapping boilers, to drive the staybolt taps with 
air or electric motors which may be held at any angle. 
When tapping downwards, the weight of the motor is 
on top of the tap which tends to spring or move the 
first sheet towards the second. At other times the 
conditions are reversed. One gang of men will apply 
more pressure, others less, springing the sheets in dif- 
ferent amounts. The firebox is often only temporarily 
held in place where a slight irregularity in the method 
of tapping affects the lead of the tapped holes. All 
these varying conditions tend to destroy the accuracy 
of the lead between the two sheets. Under most con- 
ditions even where the entire boiler is tapped with the 
same tap, the lead from the outersheet to the firebox 
is not the same for all holes. It would, therefore, 
appear that too great a refinement in correct thread 
pitch lead of the staybolts is largely lost owing to in- 
correct tapping of the boilers. It is, therefore, believed 
that where the staybolts are threaded with chasers in 
<ood repair, they will meet all conditions as far as 
the threads per inch is concerned. 


Error in the lead of staybolt taps 


As a general proposition, when manufacturing stay- 
bolt taps, the greatest cause of error in the lead re- 
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sults from the hardening which is a condition difficult to 
control owing to different steels not acting alike during 
the operation. The manufacturers in conjunction with 
the Department of Commerce have set .003 in. as the 
maximum allowable error in the lead for each one- 
inch of tap. This limit is readily lived up to. To ask 
for a greater :cfinement only adds to the cost without 
compensating adv. ‘tages. 


Errors in staybolt threading 


When threading staybolts without the use of lead 
screws the most common errors in the lead may be 
caused by the following: 


(a) Incorrect closer leads, which may have been caused by 
defective hobs used when hobbing the chasers, or during inc 
hardening operation. 

(b) Chasers that have been ground too far back irom the 
throat, allowing only a few threads for leading the bolt. 

(c) Carriages on bolt threading machines for holding the 





Fig. 5—Inspecting staybolt thread sizes with limit gages 


bolt too heavy, or not working freely on the ways, causing the 
bolt to drag and increase the lead. 

A remedy for the first trouble is to insist that all 
chasers be held within the maximum error of .003 in. 
per inch of tap. A general remedy for the second is to 
use only full width chasers. When it is necessary to 
sharpen the chasers, grind only on the face or ends 
and do not reduce the width. In many respects chasers 
as shown in Fig. 2 with the threads milled on their 
sides are more desirable for staybolt work owing to the 
fact that they may be ground without altering the shape 
of the cutting edge, also the rake of the cutting edges 
can be ground as best suited for the metal to be cut. 
For bar iron, the front rake may be seven degrees, 
for soft steel possibly ten degrees. 
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Economical manufacture, ease of applying and satis- 
factory service has shown that staybolts should be 
threaded close to standard sizes and within certain 
limits in order to admit of applying any bolt of the same 
nominal diameter to any tapped hole of the same nom- 
inal diameter. To set the limits too close adds to the 
cost of manufacture. The absence of proper limits 
results in the improper fitting of bolts. The happy 
medium is limiting the sizes close enough to meet the 
requirements without throwing too great a burden on 
the shops when inspecting or adjusting the chaser dies. 
Furthermore, the shops should be provided with gages 
by which the thread sizes of the bolts may be gaged in 
the minimum time. The practice in some railroad 
shops is to gage each individual bolt at the time of 
manufacture and a second time by the bolt inspector. 
This practice results in maintaining thread sizes which 
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Fig. 6—Staybolt blanks are sheared at each end with these 
dies 











admits of applying the bolts in any shop on the system. 
This practice is essential for central production shops. 


Gaging the pitch diameter of staybolts 


It is now universally recognized and approved by 
The Bureau of Standards that the only correct method 
for measuring the diameter of threaded articles is on 
the pitch line. (The term pitch line, or pitch diameter 
indicates a line about midway between the top and 
root of the thread.) The pitch diameter for each diam- 
eter of bolt threads per inch are shown in numer- 
ous text books and trade catalogues. Table [ shows 
the pitch diameter for 12 thread U. S. form and Whit- 
worth staybolts of the sizes commonly used. 

The pitch diameter of staybolts and staybolt taps 
are readily measured with thread micrometer calipers. 
One common form is shown in Fig. 3. These instru- 
ments are useful for the measurement of all sizes of 
threads and should form a part of the tool room equip- 
ment of all railroad shops. Staybolts, with certain 
exceptions, are threaded smaller on the pitch diameter 
than the basic sizes shown in Table I, in order that 
they may readily screw into the boiler. However, no 





Table 1—Maximum or basic pitch diameter and minimum 
pitch diameter based on a working limit of .004 in. 


U. S. F. pitch dia., 
inches 
Inches Basic Min. 
.750 .6959 .6919 
.7584 .7544 
.8204 .8164 
.8834 .8794 
-9459 -9419 
1.0084 1.0044 
1.0709 1.0669 
n 1.1334 1.1294 1.1342 1.1302 
1.250 1.1959 1.1919 1.1967 1.1927 
Pitch diameter of U. S. F. thread is .0541 in. less than nominal diameter. 
. Pitch diameter of the Whitworth thread is .0533 in. less than nominal 
lameter. 


Diameter Whitworth pitch dia., 
inches 

Basic Min. 

-6967 -6927 
.7592 
-8217 
-8842 
-9467 
1.0092 
1.0717 


Bolt 
4 





hard and fast rule has been definitely established for 
the minus limits. Balancing the threading against the 
fitting in the boiler sheets has shown that the pitch 
diameter should come between the basic sizes minus 
.004 in. as shown. in Table I. 
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Thread gages 


To insure the correct thread sizes of staybolts, it is 
necessary to provide the machine operators with thread 
limit gages which must be easy to apply and require 
the minimum time when testing the threads. Fig. 4 
shows a work thread limit pitch gage which has been 
found sufficiently accurate and quick to apply. The 
gage has two maximum or “go” points and two mini- 
mum or “not go” points, which are of a shape similar 
to the thread; viz, 60 deg. included angle. The gage is 
at times held vertically in a holder as shown in Fig. 
4. When testing with the gage in a vertical position, 
the bolt is laid on the upper “go” points and if within 
the limits, passes through by its own weight but does 
not pass the lower “not go” points. In the event of 
the bolt not passing the “go” points, it shows that the 
thread is too large, which means that the bolt has to 
be rethreaded. In the event of passing the “not go” 
points, the bolt is rejected. In some cases, the gages 
are held in the hand as shown in Fig. 5. The time re- 
quired for testing is principally that of handling the 
bolts. When considering ihe great improvement in 
the uniformity of the thread sizes following the use 
of these gages and the small amount of time consumed 
for testing, this method of staybolt inspection is a good 
practice which results in economy for any railway 
shop. Fig. 3 shows a master cylindrical gage used 
when setting the work gages. The work gages are 
frequently checked and when necessary, reset to the 
master gages. 

Two designs of heads for crown staybolts are in 
common use. These are the straight threaded with 
button heads and the taper threaded. When threading 
the head end of the straight bolts, it is advisable to 
make use of a separate thread limit gage as shown in 
Fig. 3 with the minimum or “not go” points set to the 
basic size shown in Table I. The maximum sizes are 
set .004 in. larger. The head end of staybolts threaded 
to the gage will be about: .004 in. larger than the usual 
staybolt with the result that they will screw tight into 
the firebox sheet and generally make a tight joint. 

Some railways prefer the taper thread on the head 
end of crown staybolts in which event a limit gage is 
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Fig. 7—A die for the cold forming of square ends on radial 
; staybolts 


used. The master and work gages are set preferably 
for the larger end of the taper thread. 


Staybolt manufacture 
A number of ingenious devices have been developed 


‘in railway shops for the economical manufacture of 


staybolts. The following descriptions are confined prin- 
cipally to what appears to be the most advanced prac- 
tices for each operation. 

Shearing the blanks—One common practice is to 
shear the blanks to the required lengths in guilotine 
shears. The cutting blades used are shaped as shown 
in Fig. 6. The radius of the openings is about 1/64 in. 
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larger than the bar stock, which admits of shearing 
with the least distortion of the blank ends. The bars 
are fed up against a stop attached to the shear which 
admits of cutting one, two or three bars at one time. 

Squaring the ends—For the purpose of driving stay- 
bolts when screwing them into the boilers, a number 
of practices are followed such as forming a square on 
one end to fit a wrench, driving the staybolt with an 
eccentric clamp which grips the round surface of the 
bolt, or threading the entire length of the bolts in which 
case a threaded socket wrench is used. 

Cold squaring is preferably done on powerful toggle 
joint presses such as used in the mints for coinage pur- 
poses. The dies have square vee grooves as shown 
in Fig. 7. A stop is located between the dies for gaging 
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Fig. 8—A fixture for milling the square ends on four stay- 
bolts at one set-up 


eo — —— 


the distance the blanks enter. When squaring, the 
press runs continuously. The blanks are laid on the 
lower die and against the stop and as the top die 
descends, the ends are squared. While the squares 
are not perfectly formed, they answer the purpose. 
The press makes about 100 strokes per minute there- 
fore the production is high. There are, however, minor 
objections to this method. The squared ends are not 
always true with the blanks which, at times, results 
in their running eccentric during the threading opera- 
lion resulting in the chasers cutting a greater amount 
on one side of the blank, thus making a deep thread 
on one side which is incomplete on the opposite side, 
showing the black scale at the top of the threads. This 
is largely overcome by the use of a floating drive for 
the bolt at the time of threading. 

For squaring in a forging machine, the forging dies 
are quite simple. The two gripping dies have half 
round grooves of suitable size to grip the bar similar 
to bolt dies. The plunger has a square hole of the 
correct size for forming the square. The blanks are 
neated, placed in the machine and headed. With the 
machine and dies in good repair, the squaring is in line 
vith the blank. However, care is necessary in order 
to obtain the desired results. The objections are the 
cost of fuel for the heating as well as labor costs 
ond changing the dies for different sizes. Where the 
expenditure for a special press is warranted, it is more 
cconomical to cold press the square ends. 

Squaring on milling machines—In many respects, 
the most desirable practice is to mill the ends square. 
Numerous designs of holding fixtures for work of this 
nature have been designed, some very elaborate with 
indexing attachments, some without. Fig. 8 shows a 
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fixture on which four blanks are held in vee grooves 
cut in the top face of the lower member A. In opera- 
tion, four blanks are placed in the grooves, the dis- 
tance being gaged by the stop C. The top clamps B are 
tightened securely, holding the blanks. Eight milling 
cutters are mounted on one arbor. 

After milling the two sides on each of the four 
blanks, the clamps are loosened, the blanks given a 
quarter turn and the clamps tightened after which 
the other two sides are milled. The operator can gen- 
erally turn the blanks and gage the second setting by 
the eye sufficiently accurately to meet all the require- 
ments for work of this nature. 

Owing to the sharp corners resulting from milling, 
it is only necessary to square about % in. of the blank, 
which is sufficient for the socket wrench on a finished 
surface of this nature. As the milling feed can readily 
be 4 in. per min., the actual time, plus the run-over is 
about 15 sec. for each milling operation, or, when 
including the loading, the time for each blank is about 
20 sec. 

Milling the ends of staybolts has the following ad- 
vantages: 


(a) The squares will be central with the blank which will 
reduce the chances of improper threading 

(b) Less length of stock is required, as the thread can 
be run closer to the squared ends. 

(c) The time and expense compares favorably with forging. 


Staybolts threaded their entire length—In some shops 
in place of squaring the ends, they are threaded their 
entire length and cut off to proper lengths ready for 
the beading operation. When screwing into the boilers 
a threaded socket wrench is used for this purpose. 
As squaring is not necessary, their manufacture will be 
explained later on. 


Threading staybolts 


Staybolts are threaded on one, two and three-spindle 
bolt cutting machines, some equipped with lead screws 
and some without; also on vertical spindle special pur- 
The ordinary bolt threading machines 


pose machines. 





Fig. 9—Cutting the threads on three different sizes of stay- 
bolts on a six-spindle threading machine 


used for this purpose are too common to require ex- 
planation. The principal requirements for the work 
arc that the machines have free moving carriages and 
good cutting chasers. 

The vertical staybolt threading machines are less 
common and will, therefore, be briefly explained. One 
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type shown in Fig. 9 which has six spindles, each of 
which is driven by bevel gears meshing into a common 
horizontal shaft located in the lower part of the ma- 
chine. The bolts are driven by the square sockets B 
mounted on the upper ends of the spindles A. The 
adjustmentable self-opening die heads C are guided 
between the uprights D. After the completion of the 
threading operation of any of the spindles, the operator 
pulls a handle, one of which is shown at the left of 
the illustration, which raises and closes the die head. 
While the die head is held in this position, the pre- 
viously threaded bolt is removed by the other hand 
and a new blank placed in the revolving drive socket. 
The operator gradually releases the tension on the spade 
handle, the die descends, when the blank is guided 
into the chasers and threaded, the die head opening 
at the lower point of travel. 

In operation, the operator places the blanks in the 
spindles in one, two, three order, until all are full. 
Generally, when threading bolts about 7 in. long by 
the time the last spindle is loaded, the first bolt is 
completed. As a result, the threading operations are 
practically continuous. The threads are frequently 
tested with the limit thread gage previously described. 
In the event that the threads do not meet the limits, 
the dies are re-adjusted. By this careful inspection, 
the thread sizes are readily kept within the limits of 
the basic sizes and .004 minus. The output is governed 
by the ability of the operator to feed the machine, 
handle the blanks to and from the machine, inspect 
the bolts to insure the thread sizes coming within the 
limits, re-adjusting the dies, etc. Owing to the number 
ot bolts undergoing the threading operation at one time 
the threading often exceeds the ability of the operator 
to feed the machine, with the result that the cutting 
speed is comparatively low to insure more perfect 
threads. 


Flexible staybolts 


Flexible staybolts are rapidly threaded on the above 
described machine. In place of the hollow square 
socket for driving the bolt, a socket or chuck suitable 
for ‘driving the style common to the railroad is em- 
ployed. As the threaded part of the bolt is com- 
paratively short, the capacity of the machine is greater 
than the capacity of the operator to handle the bolts. 

(The concluding par: of this article which describes the manufacture of 


crown staybults will te published in the March issue of this magazine— 
Fditor.) 


Portable. pneumatic punch 


By H. H. Henson 


Machine shop foreman, Southern, Chattanooga, Tenn. 


HE portable pneumatic punch, shown in the illus- 

tration, was built to expedite in the enginehouse 

the punching of holes in such repair jobs as cylinder 

cock rods, angle irons, patch sheets for locomotive tend- 

ers, etc. The punch is. mounted on four wheels and can 

be moved about and put into operation wherever a con- 
nection can be made with the air pressure system. 

The frame of the punch is constructed of 5¢-in. boiler 
plate riveted to a 2-in. by 2-in. frame. The punching 
lever B is actuated by a 14-in. by 12-in. air cylinder. 
The distance from the fulcrum pin D to the pin E is 20 
in., and the distance from the pin D to the pin F is 5 in. 
A knuckle joint G is connected to the rod /7 to the lower 
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end of which the punch is fastened. The distance from 
the center of pin F to that of pin ’G is 4'4-in. The dis- 
tance from pin F to punch holder J is 14 in. The air 








A portable pneumatic punch for use in the enginehouse 


supply is controlled by a Westinghouse straight airbrake 
valve. The punches, which vary in size from 1 in. to 
Sg in. can punch sheeets % in. thick. 


Handy bending device for 
the boiler shop 


HE illustration shows a handy device for bending 
small angles, channels or flat bars in the boiler, 
tank or car shop. Practically any degree of curvature 


Device for bending small angles, channels or flat bars in 
the boiler or tank shop 


may be obtained by substituting different shaped dies 
and adjusting the fulcrum pin to suit. 

RapraAL Dritts.—The American Tool Works Company, Cin- 
cinnati, Ohio, shows several examples of. special designs in its 
36-page catalogue descriptive of Atnerican radial drills. The 
triple purpose radial is described in detail. 











View of plant showing boiler house, oil house, water tank, sanding towers and shop. 





Electric locomotive maintenance 


A modern electric locomotive repair shop 1s now in oper- 
ation on the Virginian, at Mullens, West Virginia 


By Allen McLanahan 


Service engineer, Westinghouse Electric & Manufacturing Company. 


route miles of track from Mullens, W. Va., to Ro- 

anoke, Va., complete service on which was inaugu- 
rated in 1926, the Virginian erected a new shop for the 
maintenance and repair of electric locomotives. This is 
one of the few instances that a complete new plant, de- 
signed for the purpose, has been constructed in connec- 
tion with an electrification. 

Normally three units comprise a locomotive so that 
shop facilities had to be provided to care for locomotives 
measuring over 150 ft..in length. In considering the 
proper location for the electric shop it was desired that it 
should be not only the repair point, but as far as possible 
should be the turning point for all locomotives. Since 
the service requires that certain locomotives operate only 
at the western end of the electrification, on Clark’s Gap 
Hill, the shop was located at Mullens, which is the west- 
ern end of the electrified zone. All engines now operate 
out of Mullens and the necessity of maintaining a stock 
of spare parts at several points is eliminated. With this 
location the only additional shop facilities required are 
those for making the inspection and running repairs to 
locomotives at Roanoke after their eastbound trip. 


[: CONNECTION with the electrification of 134 


General layout 


From the accompanying plan layout it will be seen 
that the plant includes the shop proper, a storehouse, an 
oil house, a building for the substation and steam heating 
boiler, a water tank, sanding towers, an outside inspection 
pit and locomotive storage tracks. As all the tracks out- 
side the shop are electrified, there is no need for a steam 
locomotive to move the electric locomotives. 


On arrival from the road a locomotive passes between 
the sand towers, where the sand boxes and rheostat fresh 
water tanks are filled and the running gear washed. 
After this is completed it is moved on the same track to 
the inspection pit, where it receives a complete mechanical 
and electrical inspection. The trolley wire over this pit is 
equipped with a disconnecting and grounding switch so 
that the inspection of the pantographs and roofs can be 
made in perfect safety. After inspection, the locomotive 
is put on one of the storage tracks until it is again called. 
If repairs are to be made, the locomotive is pushed into 
the shop by another electric locomotive. 

The water for shop purposes and for use in the liquid 
rheostats is obtained from a well located under the sub- 
station building. A deep well pump supplies this water 
to the 125,000 gallon storage tank from which it is piped 
to the shop and yard. For fire protection, a motor driven 
fire pump supplies water at high pressure to a pipe line to 
which fire hydrants are connected at convenient points in 
the shop yard. 


The main shop 


The main shop building has two bays and one wing 
which contains the carpenter shop, bake ovens and dip 
tank. The first bay or inspection building is 206 ft. long 
and 70 ft. wide and contains three pit tracks, long enough 
to take care of a complete locomotive. These pits have 
a jacking shelf and are equipped with permanent lights as 
well as receptacles for portable lamps and are piped for 
compressed air. There is a drop pit near each end of 
these tracks so that six points have been provided for 
dropping wheels and engine trucks. The drop pits are 
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equipped with portable hydraulic jacks. This bay is 
served by a 30-ton electric crane. A gallery has been 
provided along the outside track at the height of a loco- 
motive roof for use in connection with pantograph or 
other roof work. 

The second bay contains the tool room, air brake room, 
machine and blacksmith shops, winding room, electric 


Hill 
Inspection Pit -170° 


Winding Gulf Branch 


Storage Tracks 
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The 84-in. lathe is used for banding the large trac- 
tion motor and phase converter rotors and can be used 
for turning the journals of the drivers if necessary. 

The tool room, located in the center of the shop, is 
equipped with the necessary shelves for tools and special 
equipment and contains a 14-in. engine lathe and a 
universal milling machine. The carpenter shop has a 


Top of Cut 
Incoming Track Pal 
Qutgoing Track 


5’ 
82° 
Boiler House - 


Pumps Comp 116. 
Set and Dryers 


> 


Station 


General layout of the Virginian locomotive inspection shops 


repair spaces, locker and washrooms and the offices. This 
bay is served by a 15-ton electric crane, operated from 
the floor. 

The floor of the whole shop consists of 2-in. treated oak 
planks laid on sills set in crusher dust. The shop is 
heated by an indirect system of unit heaters, each unit 
consisting of a steam radiator, electric blower fan and 
air piping. The ceiling is painted white and an ample 
provision of lights results in excellent illumination at 
night in all parts of the shop. 

The whole shop is piped for compressed air, and out- 
lets are located at convenient points for connecting port- 
able lamps, the insulation testing outfit and a portable 
arc welding set. In addition there is a 32-volt a.c. circuit 
which supplies current to the locomotive lights without 
the necessity of using the batteries or energizing the 
locomotive.. This arrangement is of great assistance in 
working inside the locomotive cabs as it obviates the 
necessity of taking portable lights into the cabs. 

The machine shop contains the following machine tools, 
all of which have individual motor drive: 

Type 
ean sank RA armies Wee akan RA Rack Engine lathe 
Saha aston anehar anus te ceuee RSNA area hala alk SARA Engine lathe 
Engine lathe 
Engine lathe 
Horizontal Universal boring mill 
Vertical turret lathe 
... Crank planer with 40 in. stroke 
.. Shaper 
Slotter 
.. Radial drill press 
Vertical drill press 
. Vertical drill press 


. Bolt Machine 
Pipe cutting machine 


Size 
84 in. 
30 i 


In addition there are two electric grinders, a 100-ton 
air operated bushing press and hand operated sheet metal 
shears, roller and crimper. No tire turning equipment or 
wheel press has been installed as it is intended that this 
work shall be done in the Princeton shops. 


combination wood working machine, which consists of 
band saw, planer, rip saw and wood lathe. 

In the blacksmith shop are two forges, one of which 
is used for babbitting work. These are supplied with air 
from a special motor driven blower. For heavy work 
there is a 600-lb. air operated hammer, the air being 





There are six drop pits equipped with portable hydraulic 
jacks 


supplied by a motor driven compressor which is integr 1! 
with the hammer. An electric pyrometer is used in coii- 
nection with the babbitting furnace to insure that the 
babbitt is poured at the proper temperature. 

A separate room enclosed by a wire screen is used for 
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the repair and testing of air equipment. This room is 
furnished with benches, a test rack designed for testing 
the air brake equipment used on the locomotives and a 
special rack for testing magnet valves. 

A gallery above the offices and locker rooms is used 
for the repair of the light electrical equipment of the 
locomotives, such as switches, magnet valves, relays and 
brush holders. Compressed air at 70 Ib. pressure, as 
used in the control of the locomotives, is available at all 
of the benches. A separate room is provided for repairs 
to delicate relays and meters. 


Drying and baking ovens 


Two independent ovens especially designed for this 
purpose by the Westinghouse Electric & Manufacturing 
Company are provided for drying and baking the elec- 
They are built of heat insulating 
material and are heated by electric heaters. There is a 
chamber above each oven equipped with a ventilating 
fan and dampers in order to provide a circulation of air 
This has been 


trical apparatus. 


through the oven during the drying. 
found to assist this process materially. 


The temperature of the oven is automatically maintain- 
ed between desired limits by a thermostat which operates 
the control of the electric heaters,-and current is auto- 
matically cut off whenever the oven doors are opened. A 
record of the temperature is kept by Bristol recording 
A voltmeter and necessary connections 
are provided for measuring the insulation resistances of 
the pieces of apparatus which are being dried out without 
opening the oven doors. These ovens, together with the 
dip tank are located in a wing of the main locomotive 


thermometers. 


repair shop. 


Dipping tank 


In laying out the arrangement of the dip tank parti- 
cular care was taken to minimize the risk from fire, owing 
to the highly inflammable character of the insulating 
varnish used for this purpose. The tank is located in a 
separate room, provided with fireproof doors and a 
ventilating fan to exhaust the vapor into the outside air. 
An emergency tank of the same capacity as the dip tank 
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that the varnish may ‘be raised again to the dip tank by 
air pressure. The dip tank is also provided with a lid 
which will automatically close by gravity in case of fire. 


Storehouse and oilhouse 


The storehouse building is 25 ft. by 100 ft. and has a 
large platform for unloading material and for the storage 
of castings and other material which does not require 














‘Portable electric pinion heater 


protection from the weather. The interior of the house 
is fitted with steel shelves for the storage of the various 
spare parts of the locomotives and other necessary ma- 
terial. It also contains an electrically operated water still 
which supplies all the distilled water that may be re- 
quired on the road. 

The oil house is a separate building with a large plat- 
form for barrels and boxes of grease. It is fitted with 
tanks for oils of which small quantities are used and has 
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Plan layout of the inspection building showing the location of the machine tools 


is buried below the latter. In case of fire a valve may be 


Fay from the outside which will allow the varnish to 
flow by gravity into the emergency tank and thus ex- 
tinguish the fire. Connections are made to this tank: so 


measuring pumps connected to the underground tanks in 
which the large amounts of oil are kept. An air operated 
press for forming driving journal grease cakes and the 
grease sticks used in the main rods and for hub liner 
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lubrication is located here. A separate room at one end 
of this building is fitted up as a supply room where 
lanterns, flags, engineer’s tool boxes and other locomotive 
supplies are kept. 

Substation 

Two Westinghouse 200-kw., 250-volt, single-phase 
synchronous motor-generator sets supply the 250-volt 
direct current for operating all the shop machinery and 
the lights. The power for driving these sets is obtained 
from the 11,000-volt trolley wires and the voltage is 
stepped down by two transformers, one for each ma- 
chine located in an outdoor substation. 

The substation room also contains a single stage, 
12-in. by 10-in. air compressor which provides the com- 
pressed air for shop purposes. An emergency connec- 
tion is provided for connecting locomotive compressors 
to the shop air system in case of a breakdown. 


Special features 


As the transformers used on the locomotives are of the 
oil insulated type, arrangements have been made for the 
purification of this oil. They consist of a Westinghouse 
oil treating outfit, located in the substation room, two 
oil tanks buried in the ground and pipe lines to the shop. 
By this system, the oil of all the transformers of a 3-unit 
locomotive can be completely purified in one day. 

One end of the substation building is used for sand 
storage and drying, a coal stove being used for the latter 
purpose. The dry sand is put into one of two drums, 
each connected to one of the sanding towers, and raised 
to the towers by admitting air to the top of the drum. 
The two sanding towers are located one on each side of 
the incoming track. Each tower has three outlet pipes, 
spaced to accord with the openings of the locomotive sand 
boxes. This enables a unit to be completely sanded with- 
out movement. As the sand box openings are on the out- 
side of the cabs, no sand enters the equipment room. 

Among the new features in this shop are the two 
portable electric pinion heaters, made by the Westing- 
- house company. These are of the induction type, being 
really the primary of a transformer, the pinion itself be- 
ing used as the secondary and being heated by the current 
which passes through it. By the use of these heaters 
the locomotive pinions are heated more rapidly and uni- 
formly than is possible in an oven, about 35 min, being 
required to raise the temperature to 135 deg. C. which 
is the temperature at which the pinions are applied to the 
traction motor shafts. While these heaters were primarily 
designed for pinions, they are used for heating bushings 
and other rings which are to be shrunk on. 

Since the shop has been in full operation the layout has 
been found completely to meet the requirements. It is 
expected that this plant, especially designed for the up- 
keep of the Virginian locomotives will be an important 
factor in holding maintenance costs to a minimum. 


Arbor for turning hollow crank 
pins 
N the drawing. is shown a device developed, by one 
of the employees of, and used in, the Lehigh Valley 
system shops, Sayre, Pa., which saves considerable time 
in turning crank pins because it eliminates several opera- 
tions. The former method of doing this work required 
countersinking the crank pin hole and two operations on 
the lathe centers. 
The arbor shown passes through the hollow crank pin 


and is held in the lathe centers. Two expanding rings 
are forced out from the arbor against the inside of the 
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crank pin which holds it true on the arbor. In addition 
hardened set screws located in the faces of the expand- 
ing rings bear against the counter bore of the crank pins. 


g Crank Pin 











Yi ff 
yy YY Y Yj 
WY My 



























































8Thids. tol" 
£ 


26 | te 
r ial e 








v 
2 

















This device eliminates several operations in turning hollow 
crank pins 


A threaded lathe dog screws on the head stock end of 
the arbor and tightens the expanding rings during the 
operation. 


Drilling bolt holes in valve 


gear links 


HOWN in the drawing is a jig which was developed © 

by one of the employees of the Lehigh Valley shops 

at Sayre, Pa. It consists of an angle plate one ‘side of 
which is bolted to the drill press table. The other side 
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Device for drilling and reaming bolt holes in Walschaert 
links and -link trunnions 


or face contains two vee-shaped grooves over which 


two vee clamps are held by bolts. The link trunnions 
are clamped in these grooves and are held in absolute 
alinement with each other. While held in this manner. 
the bolt holes are drilled and reamed and because of 
the positive alinement of the jig the holes are drilled 
true so that no binding is caused when the trunnion 
and link are placed on the locomotive. 


SHAPERS.—The more important and essential points in the 
construction of the new “American” auto-oiled heavy service 
shapers are described in an attractive 20-page catalogue issucd 
by the American Tool Works Company, Cincinnati, Ohio. The 
automatic oiling features are shown in diagrammatic form. 
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Schedule car repairs between 
rebuilding periods 


Cuicaco, ILL. 
To THE EpitTor: 

With regard to the editorial on draft gears published 
in the November Railway Mechanical Engineer, I believe 
that to maintain draft gears in efficient operating. condi- 
tion, eventually a periodic maintenance program for such 
gears will be established. The editorial.in a way de- 
velops specifically a general thought that has been run- 
ning through my mind for some time; the latter, how- 
ever, goes very much further than a specific attachment 
to a freight car. I am thoroughly convinced that good 
and economical freight car maintenance will never be 
reached until the work is programmed on lines similar to 
those followed in maintaining locomotives. Instead of 
the continuous running maintenance, which is common 
practice between complete rebuilding periods, intermedi- 
ate dates should be set up between the rebuilding dates 
for such repairs as will carry the car through the period 
with a minimum of running repair work. 


Insofar as the draft gears themselves are concerned, 
the question of the character of test to be made at the 
periodical repair time is one not easy to determine unless 
the operation of draft gear maintenance be centralized. 
[ have, of course, in mind the fact that a static test.is of 
no particular value and a shock compression test must 
be adopted. There is another thought, of course, in this 
connection and that is that the periodic removal of the 
gear would give an opportunity to examine thoroughly 
the yoke and draft attachments and probably eliminate 
failures now oceurring on these details. 

T. W. DEMAREST, 


General Superintendent of Motive Power, Western Region, Penna. 


Shock absorption qualities of 
arch bar trucks 


New Haven, Conn. 
To THE EDITOR: 

Referring to C. F, Crosson’s question in the Oc- 
tober, 1927, issue of the Railway Mechanical Engineer, 
in regard to shock absorption of arch-bar trucks. An 
arch-bar truck will not absorb as much shock as a cast 
steel truck side. The resilience in a cast-steel truck 
side is far greater than that offered by an arch-bar 
truck. An arch-bar truck offers a great deal more de- 
fection and sets easily, even under light loads. This 
is caused by the fact that an arch-bar truck is not made 
integral and the sets are local instead of uniform. <A 
cast steel truck side has the greater amount of elastic 
strength, less deflection, a great deal less set for a 
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given specified load, and a higher maximum breaking 
load. The average cast’ steel truck side has an elastic 
limit of approximately 165,000 Ib. and will stand a load 
of approximately 250 tons. 


A test has recently been made by one of the largest 
cast steel truck side manufacturers in the country. For 
a load of 95,000 lb. the deflection was .039 in. and for 
180,000 lb., was .0881 in. The permanent set was .0105 
in. These truck sides were for 50-ton capacity cars and 
were of relatively light weight. These same tests also 
showed that for a load of 300,000 Ib. the deflection was 
42 and the set was .29 in. The actual breaking loads 
averaged over 500,000 Ib. It can be readily seen that 
cast steel truck sides do absorb the shock to a great 
extent, thus relieving the body bolster and the longitud- 
inal sills of a great deal of shock. This absorption of 
shock covered over a period of years does save and pro- 
long the life of the car to a great extent. This can be 
seen by the routine inspection of cars equipped with 
cast steel truck sides. 

The American Railway Assocation recently submit- 
ted to its members by letter ballot, a proposed change in 
the A.R.A. standard dimensions for arch-bar trucks. 
This proposal met with approval, thus showing that 
the majority of the members of the association were 
aware of the fact that arch-bar trucks are not strong 
enough to absorb the ordinary shocks that they are sub- 
jected to. 

At the June, 1927, convention at Montreal, T. W. 
Demarest, chairman of the Arbitration Committee of 
the A.R.A., stated that the arch-bar trucks are only a 
reasonable structure as long as everything is tight. 
This committee also submitted a recommendation that 
all cars built new after July 1, 1928, should have inte- 
gral cast steel side frames. This recommendation was 
made to improve safety and economy. 


James McDonne Lt. 


A Question on Rule 17 


Minpen, La. 
To THE EpiTor: 

Referring to Interpretation 25, Rule 17 of the re- 
vised A. R. A. interchange rules effective January 1, 
1928, what kind of a coupler and yoke would be proper’ 
repairs for a car built in 1917 or 1918, which was 
originally equipped with 6-in. by 8-in. shank couplers, 
the heads of which comply with Type D specifications, 
but have 9%4-in. butts, which are secured to the yokes 
by rivets? Would a 5-in. by 7-in. Type D coupler not 
weaken the car? Would it be permissible to apply 
A. R. A. type 6-in. by 8-in. couplers together with a 
cast steel cross key yoke and bill the owner with the 
betterment? What would be proper credits in either 
event? 

J. B. SEAR LEs. 














A double head bolt threading machine 


O meet the demands for faster bolt threading 
production, the Williams Tool Corporation, Erie, 
Pa., has started quantity production on a double- 
geared head bolt threading machine which has eight 
spindle speeds for each head. While having all of the 
improvements of the Williams Rapiduction, single-head 
bolt threading machine, the double-head threader gives 
a wider range of threading production, cutting 3-in., 
to 1%-in. threads with the 1%-in. size machine, and 
y-in. to 2-in. with the 2-in. size machine. 














A double-head bolt threading machine with eight spindle 
speeds for each head 


The operator has complete control from either side 
of the machine. For each of the die heads, the oper- 
ator can select any one of eight spindle speeds. This 
gives the machine’s maximum production on each size 
of bolt being threaded and also, the right speed for 
that size bolt can be quickly selected. 

Modern machine tool design has been followed in 
mounting the electric motor in the base of the machine 
out of the way of the chips and dirt. The motor is 


provided with an adjustable base, enabling the operator 
to keep the driving chain tight at all times by a simple 
quick adjustment. 

All the driving gears are of hardened steel, running 
in a constant bath of oil. In addition, the die head 
is furnished with ample lubrication by a chain-driven 
pump mounted in the base of the machine alongside 
of the motor. The return oil from the die head is run 
through a strainer to the pump and used over again. 
To insure full lubrication, the operator keeps the oil 
in the gear cases at the proper level. 

The automatic die heads give the operator all the 
simplicity of one compact unit. Automatic compression 
springs open and close the dies. The heads are ad- 
justed to the size bolt to be cut by pulling the control 














The motor, which is mounted in the base, can be quickly 
adjusted to maintain a tight chain drive 


lever forward. They are released automatically by 
trip rods adjusted in the carriage. 

Besides, the automatic trip lever gives the operator 
instant control of the machine from either side. A 
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light push automatically disengages the die head with- 
out necessitating shutting down the machine. The trip 
rods on the carriage disengage the die head automatic- 
ally after each threading job, as the travel of the car- 
riage brings the trip rods in contact with the trip lever. 
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By loosening the locking screw, the dies for either 
head can be removed and changed in a few seconds, 
without removing the large die holders. One die can 
be replaced without removing any other die from either 
head. 


Wheel press for three-cylinder locomotives 


on American railroads is constantly calling for 

more attention on the part of mechanical depart- 
ments to the proper handling of the maintenance and 
repair of these locomotives. Recognizing the problem, 
the Chambersburg Engineering Company, Chambers- 
burg, Pa., has developed a special resistance beam for 
its wheel presses which is arranged to assemble and 
disassemble the crank axles quickly and conveniently. 

Counterweighted crank axles are readily accommo- 
dated and all forcing operations may be done on crank 
pins of wheel centers. Since frequent movements of 
the resistance beam are necessary in handling crank 
axles, means are provided through a gear train for the 
rapid functioning of the beam with the least possible 
labor. This three-cylinder crank beam is adaptable to 
all Chambersburg 600-ton and 800-ton presses. 

All other specifications include the standing features 
of Chambersburg presses, among which is the rapid 
movement of the ram to the work by hydro-pneumatic 
pressure, the pressure stroke being completed by appli- 
cation of the three-throw pumping unit. The conven- 
iently placed crane handles all the fixture devices be- 
tween the ram and movable beam. The stress mem- 
bers of the press are of steel throughout and all other 


, \HE increasing use of three-cylinder locomotives 


details are of sufficient strength and ample proportion. 

















A standard Chambersburg wheel press arranged for three- 
cylinder locomotive repair work 


Refinements in Niles 90-in. quartering machine 


rapidity and convenience of operation have 
recently been embodied in the 90-in. quartering 
machine built by the Niles Tool Works Company, a di- 
vision of the Niles-Bement-Pond Company, Hamilton, 


M ANY features adding to the rigidity and the 


The revolving box tool crank pin head now has a 
bearing 1034-in. wide as against 6-in. in the former 
design. In addition to the turning tools provided with 
the crank pin head, burnishing’ rollers are now also 
regularly furnished, the rollers having a shank fitting 




















Rigidity, rapidity and convenience of operation are the objectives arrived at in the Niles redesigned 90-in. quartering 
machine 


Ohio. In the original machine, the ways on the bed 


were of the inverted vee type, but these have now been 
supplanted by a bed having flat tracks affording much 
more effective wearing and clamping surface for the 
heads, 





the toolholders. The change over from turning to bur- 
nishing can be very quickly made. 

For rotating wheels in the central vee supports to 
bring them into position for quartering or pin turning, 
screw links with large hand wheels and bosses, tapped 
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left and right hand, are now furnished in place of the 
original turnbuckle and hooks. Each extremity is fitted 
with a clamp, made from steel castings, for fastening 
to the wheels and bed respectively. 

The outer screw for elevating and lowering the 
quartering saddle is moved further out towards the end 
of the bracket upon which the box tool head slides. A 
bearing more than double the former width is provided 
to support this bracket. This eliminates any cramping 
action in raising or lowering the quartering saddle. 

The shoes holding heads to the bed are made in two 
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sections instead of in one piece as before, insuring more 
even clamping. 

An improvement in the electrical control has been 
effected by a double set of push-buttons on each head, 
one being located out near the wheel set, the other 
alongside the operating hand wheels and levers for 
speed and feed control. Limit switches which auto- 
matically prevent over-travel of boring bears in either 
direction are now also regular features. In other re- 
spects the capacity and design of the machine remains 
unchanged. 


Motor driven welder with flexible arc 


welders, manufactured by the Fusion Welding 

Corporation, One Hunared Third street and Tor- 
rence avenue, Chicago, is a direct current machine op- 
erated by a three phase a. c. motor, from either a 220 
or a 440-volt supply. The welding generator and the 
motor are both mounted on the same shaft, making a 
two-bearing unit. ; 

The feature of this welding generator is its unique 
arc. The arc is probably best described as “flexible” 
because it not only possesses unusual stability but re- 
sponds instantaneously to changes in arc length. For 
example, it is possible instantly to increase or decrease 
the arc length by a half inch without extinguishing it. 
This flexibility is made possible because all of the aux- 
iliary apparatus usually incorporated in an are welding 
unit has been eliminated. The Fuson No. 300 welder 
has no external stabilizer, no field rheostat and no sep- 
arate exciter. These auxiliaries, especially the exter- 
nal stabilizer, introduce electrical inertia in the circuit 
so that the operator is really not connected to his 
source of current. When the auxiliaries are eliminat- 
ed, the sluggishness due to the inertia disappears with 
them and the arc responds instantly to all fluctuations. 


The elimination of the auxiliaries from the welding 
machine reduces the weight and at the same time per- 
mits rugged construction. The fact that there is but 
one control to govern the welding current and that this 
control is accomplished not by rheostats, but by a 
simple brush shifting device, gives the welder a very 
wide range of current. The current can be varied from 
50 amperes to 300 amperes and over this range the arc 
is equally flexible and stable. This is due to the fact 
that shifting the brushes not only controls the current 


, NHIS recent addition to the Fuzon line of arc 


going to the operator but, at the same time and by the 
same control, alters the volt-ampere characteristic of 
the machine in such a manner that the most suitable 














The Fuzon No. 300 motor driven arc welder which has 
no external stabilizer 


characteristic is supplied at each current to which the 
machine is set. This permits welding metals from the 
thinnest to the thickest with equal facility by merely 
setting the current at the desired amperage. 


A Yale tractor equipped with four-wheel brakes 


has been designed by the Yale & Towne Manu- 

facturing Company, Stamford, Conn., is capable 
of an ultimate drawbar pull in excess of 4,000 Ib., de- 
pending upon road surface conditions, and will operate 
at a continuous drawbar pull of 1,000 lb. without danger 
of overheating. By driving all four wheels of the ma- 
chine, it is possible to get the maximum of traction with 
the given overall weight of the machine. This feature 
is particularly advantageous when the tractor is used 
outdoors, and between buildings where there is often ice 
and snow during the winter months. It has the same 
advantage when operating in plants with floors covered 
with oil. 


“Tos Model K24C four-wheel drive tractor which 


Of equal importance are the driving characteristics. 
The tractor is equipped with four-wheel brakes. Not 
only has the machine the power to pull on slippery sur- 
faces, but it also has the power to stop. The brakes 
operate through the differentials so that they properly 
equalize regardless of the conditions of the lining. The 
spring which automatically applies the brakes when the 
operator raises his foot pedal, is directly connected to 
the brake shoes so that any disarrangement of the link- 
ages between the foot pedal and the brake lever would 
in no way hazard the driver of the machine. Should 
this linkage fail, the brakes would immediately apply 
and warn the driver that something was wrong. 

The brake foot pedal has been made sufficiently large 
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so that it is possible to rest both feet comfortably on 
the pedal which lies flush with the wooden flooring of 
the tractor. By a suitable arrangement of toggle joints, 
the pressure acquired to start the pedal in the release 
or downward direction, is greater than that which is 
required to hold the pedal down once it has.been de- 
pressed. In other words, it will require no uncomfort- 
able effort on the part of the driver to hold the pedal 
in the released position. To apply the brakes, the 
foot pedal is allowed to rise; this automatically applies 
the brakes and opens the cut-out switch in the con- 
troller. Should the operator at any time leave his 
machine or fall from it, the brakes would automatically 
be applied and the current cut off. 


The steering is accomplished through a lever handle 
so arranged that the handle may be folded up out of 
the way if the driver wishes to leave his seat. The 
construction of the folding linkage is rugged so that 
no wear will develop in the folding mechanism, through 
continued use. The steering knuckles on all four driv- 
ing wheels are each equipped with a ball thrust bear- 
ing, which greatly lightens the burden of steering. 
This is an especially important item, as it permits the 
driver to whip his machine quickly when in tight places, 
thereby gaining every inch of the turning radius of 
which this machine is capable. 


Two standarized driving units are applied in the 


truck, connected in parallel at the controller. The , 


employment of standard units allows a maximum of 
interchangeability in the hands of the purchaser, as it 
would be possible for him to maintain but one set of 
repair parts for all of the Yale trucks and tractor mod- 
els. It would be possible to interchange the entire 
drive units of this tractor with any of the Yale K line 
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of industrial trucks. This machine is regularly fur- 
nished with a 48-volt motor and a 23 to 1 gear ratio. 
The frame construction of the tractor is unique in 
that the pressed steel side members or main supporting 
members are strong integral parts with the axle yokes. 
This gives the frame a depth of 18-in., producing a 

















The Yale K24C tractor which will operate at a continuous 
draw-bar pull of 1,000 lbs. 


member thoroughly capable of standing jolts and jars 
in addition to the usual bending stresses to which it 
is subjected. The bumpers are heavy, being made of 
y4-in. plates. A triple bumper casting, front and rear, 
gives a range of coupling height that will meet practic- 
ally every requirement. 


Lathe spindles equipped with roller bearings 


bearings, the helical geared head lathes from 14- 
in. to 30-in. sizes, incusive, manufactured by the 
Monarch Machine Tool Company, Sidney, Ohio, are now 
offered with spindles mounted in precision type Timken 
tapered roller bearings. These bearings, which are made 
to tolerance limits of .0002 in., insure accurate spindle 


, \O meet the increasing demand for anti-friction 


~ 


thrust load is imposed, thereby removing all radial 
as well as end movement of the spindle. Adjustment 
is provided for the bearings, but only very infrequent 
adjustment should be necessary. 

Because, with a spindle mounted in plain bearings, 
a film of oil between the bearings and spindle is always 
necessary, while with the anti-friction bearing there is 

















A spindle ‘of a Monarch helical geared lathe equipped Tim ken tapered roller bearings 


alinement. Jt is reasonable to expect this accuracy to 
be retained indefinitely owing to the‘ample reserve ca- 
pacity in the bearings selected for each size of lathe. 
All end thrust of the spindle is taken against the 
front bearing. In mounting the bearings, an initial 


a metal-to-metal contact. It is possible to take heavier 
cuts without chatter than is possible with plain bearings. 

Clean filtered oil is supplied to both spindle bearings. 
Bearings with ample radial and thrust capacity, are se- 
lected for each size of lathe. 
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A 6-ft. extension added to plate rolls 


VERY unusual job was successfully accom- 
plished when a set of 34-ft. plate rolls at the 
General American Tank Car Corporation was 


lengthened to 40 ft. The original machine, a Ryerson- 


the rollers, extend the base, and move out the rear 
housing. The 6-ft. extensions, made of Mayari iron, 
were slipped over the journals and welded along the 
circumference of the joints. Additional center support 








Plate bending rolls enlarged from 36 ft. to 40 ft. 


Kling bending roll, manufactured by Joseph T. Ryer- 
son & Son, Inc., Chicago, had a capacity of 34 ft. 2 in. 
by % in., with an upper roll 29 in. in diameter and 
two 20-in. lower rolls. It had been in service since its 
installation in 1919. 

In making the addition it was necessary to dismount 


‘was furnished and placed at the joints of the lower 
rollers. 

A subsequent order calling for the rolling of 200 
\4-in. by 8-ft. by 38-ft. plates to a 34-in. radius paid for 
the entire extension. 


Filing system for drawings, maps and plans 


filing system for drawings, maps and plans, 


M ANY desirable features are incorporated in the 
announced by The Globe-Wernicke Company, 


Cincinnati, Ohio. The nucleus of the system is a clip 
composed of a strip of celluloid enclosed in India rub- 
ber adhesive cloth. One end of the clip is attached by 
adhesion to the drawing. The other end contains a 
hole and slit that permits of suspending the sheet by 
snapping the clip over horizontal rods. Two or. more 


Guide card with two “cello-clips” 


clips are used per sheet and the sheets are strung on an 
assembly of polished rods that are mounted in cabinets 
or in open racks. 

Mounted on the assembly of polished rods is a set of 
six riders made of ply-wood. ‘These riders enable the 
contents of the rack to be shifted laterally to gain 
access for the removal of a drawing. The clips also 
serve as “handles” to the drawing, and it is not neces- 


sary for the hands to come in contact with the sheets 
when removing or replacing a drawing. 
Guide cards are distributed along the rod assembly 

















The Globe-Wernicke open rack for filing 
drawings, tracings, etc. 
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to produce a visible index. Numerical guides with 
green and yellow angle tabs are used to form a numer- 
ical index and the location of specific drawings or sub- 
divisions of the file are marked by guide cards with 
orange angle tabs. All sheets are visible and equally 
accessible, regardless of the size of the sheet and any 
sheet may be referred to without removal from the 
file. 

The filing and finding time is held to the minimum 
because only the desired sheet is handled. The life 
of a drawing is lengthened and its usefulness increased 
by this method of filing, because there is no contact 
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between adjacent sheets, no friction when pulling out 
or “tucking” a sheet. . It is unnecessary to thumb the 
corners of the sheets when searching for a specific 
drawing. The clip suspension is suitable for paper and 
Ozalid and Van Dyke prints. 

When the storage is in a vault, the enclosing cabinet 
may be omitted and the rod assemblies mounted in 
racks. These racks, one of which is illustrated, may be 
made to suit the dimensions of the vault and a compact 
arrangement of high capacity produced without cramp- 
ing and with equal visibility and accessibility for all 
drawings. 


Cleveland combination punch and shear 


three men can work at the same time with each 


\ COMBINATION punch and shear at which 


operation separately controlled has been placed ° 


on the market by the Cleveland Punch & Shear Works 
Company, Cleveland, Ohio. The frame is a solid steel 
casting in which are located the bearings for the main 
shaft. The die block is designed for punching mini- 
mum and maximum web and flange sections without 
changing the block. The distance from the face of the 
block to the center of the die is variable in the single 


and triple punching attachments and may be changed - 


without moving the punch blocks. The machine is fur- 
nished with dual stripper lugs and a floating punch at- 
tachment. The interchangeable triple gag attachment 
on the machine permits punching three sizes of holes 
at various gages at one set-up. 

The punches may be placed either parallel or at right 
angles to the main shaft on the triple gag. The extend- 
ed lower splitting shear blade furnishes a support for 
the material when starting a cut. The internal notch- 
ing attachment for a rectangular and 45 deg.. notches 
combines safety and saves overall space. The punch- 
ing splitting and angle cutting units are individually 
operated by four-jaw clutches which run in oil. Auto- 
matic lubrication is supplied to the fly wheel. 

The die space is suitable for additional special attach- 
ments for plate bevelling, cluster punching, special 
notching and coping and twisting bars. The machine 
will punch the flanges and webs of 4-in. to 15-in. 
I-beams, 4-in. to 8-in. columns and 1 1/16-in. holes in 
plates 5%-in. thick. It will notch 6-in. I-beams, 8-in. 
channels and 2-in. by 2-in. by %4-in. angles. 
shear 4-in. by 4-in. by ™%-in. tees and angles, 6-in. 


It will - 


I-beams and 9-in. channels. The machine will cut 45 
deg. notches in 2-in. by 2-in. by %-in. angles and 8-in. 
channels. The machine can also be furnished in a 
smaller or larger size. 

















‘The Cleveland No. 2 combination punch and shear 


McCrosky redesigned Neva-Stop face plate 


plate, manufactured by the McCrosky Tool Cor- 

poration, Meadville, Pa., is the same as that of the 
earlier model—to enable an engine lathe operator to 
change work done on centers without stopping his ma- 
chine. In place of only two driving jaws, the face plate 
has three as is shown in the unassembled view. This 
change gives a surer and better distributed application 
of the driving power than was possible with the ear- 
lier two-jaw design. The body is now made from a 
solid steel disk, and the front plate and guide plate have 
been materially strengthened. All wearing parts are 
hardened. The jaws are made from special drop- 


, \HE purpose of the redesigned Neva-Stop face 


forged alloy steel and are hardend for durability. 

This face plate, like the earlier model, is designed to 
handle work done on centers and is screwed on to the 
lathe spindle. The work is gripped and driven by ser- 
rated jaws which are brought into contact with the 
work by springs, but the driving pressure is secured by 
the camming action of the jaws. 

To release the work, the operator applies a slight 
resistance on the outside collar of the revolving plate. 
This automatically opens the cam jaws and locks them 
open. A new piece of work is placed on the centers 
while the spindle is turning. The operator touches a 
trip located in the collar, which instantly releases the 
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jaws which begin to drive the work without stopping. 

The face plate can also be furnished with a plain, 
wide collar in place of the collar with a trip. This type 
is operated by a simple friction brake that can be made 





The Neva-Stop face plate provided with a foot brake 


in the shop of the user from a print furnished by the 
manufacturer. To apply the brake, the operator steps 
on a treadle which provides the necessary friction on 
the collar to open the jaws and hold them open. When 
a new piece has been put on the centers, releasing the 
brake allows the jaws to engage the work. This ar- 
rangement increases the speed with which work can 
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be changed without stopping the lathe and is particu- 
larly recommended where one operator is in charge of 
more than one machine. The jaws of the face plate 
are designed primarily for driving work that is con- 














The jaws open ready to receive the work 


centric and symmetrical, but they will adjust themselves 
to drive work that is slightly out of round. 


The face plate is 834 in. in diameter overall. The 
body portion is 65@ in. in diameter. It is left blank so 
that it can be bored out and threaded to fit the spindle 
of the particular lathe on which it is used. The de- 
vice is furnished with two sets of jaws, handling work 
from 34 in. to 2% in. in diameter. Jaws to handle 
larger diameters can be furnished on request. 


Spray gun equipped with an adjustable head 


REDESIGNED spray gun, featuring particular- 
ly a spray head with a graduated adjustment 
controlling both the character and width of the 

fan spray, and a type of construction insuring positive 
self-centering of the nozzle parts at all times, has re- 
cently been placed on the market by the De Vilbiss 
Company, Toledo, Ohio. 

The graduated adjustment makes possible a quick 
return to a previous setting for producing any desired 
spray. The air can also be cut off, producing a round 
spray. This adjustable spray head eliminates split 
sprays, and “overspray,” and insures proper balance 
between the amount of material used, nature of work 
and speed of operation. 

Another feature is the positive self-centering of the 
nozzle parts, based on an absolutely correct mechanical 
principle, making it impossible for these parts to get 
out of alinement. 

The detachable spray head construction is retained, 
simplifying operation, cleaning and care. Also addi- 
tional interchangeable spray heads can be carried with 
nozzles in a variety of sizes. In addition, a spray head 
with the adjustable feature, interchangeable with the 
adjustable type, producing either a fan or round spray, 
can be furnished. 

Type AV spray gun construction is such that with 
low air pressure ranging from 40 to 60 Ib. and a min- 
imum air consumption, the material is finely, softly and 














The De Vilbiss Type AV spray gun equipped with an 
adjustable spray head 


evenly atomized, and a smooth and uniform coating ap- 
plied. 
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I. C. C. asked to require automatic hose connectors 


\ DELEGATION OF OFFICERS of the brotherhoods of train serv- 
ice employees recently held an informal conference with Chair- 
man Esch and Commissioner Taylor of the Interstate Com- 
merce Commission at which they urged the commission to con- 
sider the advisability of requiring the railroads to equip their 
cars with automatic brake-hose cennectors. Such a plan has 
been proposed in resolutions adopted at some of the brother- 
hood conventions. The proposal will be laid before the commis- 
sion for consideration. An impression seems to have gone 
abroad that this was to be a hearing at which representatives 
of the railways and of the manufacturers were to be present 
and some people went to Washington to attend such a hearing, 
but it was explained that it was merely a preliminary discus- 
sion of the subject arranged at the request of the brotherhoods 
for the purpose of placing the subject before the commission 
for its consideration. 


Safety education for February 


THE PROGRAM of the Committee on Education, of the Safety 
Section, A. R. A., for the month of February, emphasizes that 
part of the accident record which includes cases due to unsafe 
practices in shops, ete. A large colored bulletin has been issued 
illustrating some of the things which the careful man will avoid. 

Noting the fact that 20 per cent of all accidents under this 
head occur in the use of hand tools, the circular notes that many 
bruises and broken bones result from using ill-fitting wrenches. 
Make-shift scaffolds appear frequently in the records; a work- 
man needs a safe scaffold for a job of five minutes, the same 

he does for one of two hours. Tools falling from places 
where they have been left carelessly as on the running board 
»f a locomotive, cause shop accidents. It is suggested that 
members of safety committees, specialize on this particular item 
for 30 days. The goggle problem is yet unsolved in many shops, 


and attention is called to the successful results in shops where a 
man neglecting to wear goggles, when necessary, incurs liability 
being dismissed. 
Meetings and Conventions 
€ follwing list gives names of secretaries, dates of next or regular 
mectings and plac ces of meeting of mechanical associations and railroad 


S$ 


Arr-Braxe Assocration.—T. L. Burton, 165 Broadway, New York. Next 


meeting May 1-4, Detroit, Mich. 


American Rattway Association Division V.—MecuHanicat.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Next meeting June 
20 to 27, 1928, inclusive, Atlantic City, i. oe 


Division V _—EQuIPMENT Patntinc Sections.—V. R. uation, 
Chi cago. 

Division VI.—PurcnHases axp Stores.—W. J. Farrell, 30 Vesey 
St., New York. Next meeting June 20-22. 

American Rartway Toot Foremen’s Assocration.—G. G. Macina, 11402 
Calumet Ave., Chicago. Annual convention Hotel Sherman, Chicago, 
August 29-31, 1928. 

American Socrety oF Mecwanicat Encineers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

American Socrety ror Sreer Treatinc.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio. First semi-annual meeting February 16 and 
17 Mount Royal Hotel, Montreai, Canada. 

Anes Soctety ror Testinc Materiars.—C. L. Warwick, 1315 Spruce 

Philadelphia, Annual meeting June 25-29, Chalfonte-Haddon 


Sat Atlantic City, N. J. 
Awertcan Wetpinc Socrery.—Miss M. M. Kelly, 29 West Thirty-ninth 
St.. New York. 





AssociaTION OF RartLway ELectricaL ENGINEERS.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, I] 

BirMINGHAM CAR FoREMEN AND CAR INSPECTORS’ "AssocIATION.—Maynard 
Rodgers, secretary, care Y. M. C. A., Birmingham, Ala. Meeting 
second Monday in each month at Birmingham Y. M. C. A. building. 

Canaptan Rattway Crus.-—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting 
February 14. Paper on locomotive boiler development will be pre- 
sented by C. A. Brandt, chief engineer, the Superheater Company, 
New York. 

Car ForeMEN’s AssociATION OF Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August. Great Northern Hotel, Chicago. Next 
meeting February 13. Continued discussion new "A. R. A. Rules. 

Car ForeMen’s Association oF St. Louts.—A. J. Walsh, 5874 Plymouth 


Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in each 
pee nig except June, July and August, at Broadview Hotel, East St. 
souls, 


Car ForemMen’s Cius or Los AnGetrs.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

CentTraL Rartway Cius.—H Vought, 26 Cortlandt St., New York. 
Regular meetings second Thursday each month, except June, July 
and August, at Hotel Statler, Buffalo. Next meeting February 
9. Paper on yard costs will be read by H. P. Fertig, chief of yard 
and terminal operations, Chicago, Rock Island & Pacific, Chicago. 

Cuier INTERCHANGE Car INSPECTORS’ AND Car FoREMEN’S ASSOCIATION.— 
See Railway Car Department Officers’ Association.) 

Cinctnnatr Rarttway Cius.—D. R. Boyd, 330 Beekman St., 
Regular meeting second Tuesday, February, May, September and 
November. 

CLeveELAND Rartway Cius.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meetings first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth "and Superior Ave., Cleve- 


Cincinnati, 


land. Next meeting February 6. Discussion changes in 1928 A. R. 
A. rules. . 
INTERNATIONAL Rarttroap Master BracksmitTHs’ AssocraTion.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting Hotel Sherman, Chicago, August 21-23, 1928. 
INTERNATIONAL RatLway Fuet Assocration.—L. G. Plant, Railway Ex- 


change, 80 E. Jackson Boulevard, Chicago. Next meeting Chicago, 
May 7-11, 1928. 

INTERNATIONAL RatLway GENERAL ForEMEN’s ASSOCIATION.—William Hall 
1061 W. Wabash Ave., Winona, Minn. Annual convention Hotel 
Sherman, Chicago, September 4-7, 1928. 

Lovuristana Car DEPARTMENT AssocriaATION.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BoILERMAKERS’ AssoOcIATION.—Harry D. Vought, = Cortlandt St., 

New York. Annual meeting Cleveland, Ohio, May 22-25. 

Encianp Rarttroap Crius.—W Cade, Jr., 683 ieiuatle Ave., 

Boston, Mass. Regular meeting second Tuesday in each month, ex- 

cepting June, July, August and September, Copley-Plaza Hotel, 

Boston. Next meeting February 14.—Paper on the Diesel engine in 

railroad traction will be presented by D. L. Bacon, superintendent 

— equipment, N. Y. N. H. & H. Illustrated with lantern 

slides 

New York Rarrroap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Pactric Rartway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Thursday of each month in San Francisco 
and Oakland, Cal., alternately. 

Rartway Car DepartTMENT OrrFicers’ AssocraTion.—A. S. Sternberg, Belt 
railway, Clearing Station, Chicago. 

Rattway Crus oF GREENVILLE.—Paul A. Minnis, 
Greenville, Pa. 
July and August. 

Rattway Cxius oF Pittssurcu.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Louis Rartway_ Crius.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SouTHERN AND SOUTHWESTERN Rattway Cius.—A. T. Miller, P. O. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November. Ansley Hotel, Atlanta, Ga. 

SoutHwest Master Car Buripers’ ano Supervisors’ Assocration.—B. B. 
Parker, St. Louis-Southwestern, Tyler, Tex. Annual meeting August 
4, 5 and 6 at Galveston, Tex. 

Texas Car Foremen’s Association.—A. I. Parish, 106 West Front St., 
Fort Worth, Tex. Regular meetings first Tuesday in each month. 
Terminal Hotel bldg., Fort Worth, Tex. 

TRAVELING ENGINEERS’ Associ1aTION.—-W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting Hotel Sherman, Chicago, 
October, 1928. 

Western Raitway Cius.—-W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. Next meeting Feb. 20.—Hotel Sherman, Chicago. 
“Why a supplyman?” will be the topic discussed. 


NEw 


Bessemer & Lake Erie, 
Meeting last Friday of each month, except June, 
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Supply Trade Notes 








WiLt1AM Byron RvrFe, secretary of Jenkins Bros., New 
York, died on November 27. 


WILLIAM SCHWANHAUSSER, chief engineer of the Worthing- 
ton Pump & Machinery Corp., died on January 15 at the Peck 
Memorial hospital, Brooklyn, N. Y., after six months’ illness, 
at the age of 73. 


H. W. Ostrom, who resigned as chief chemist of the Chi- 
cago, Milwaukee & St. Paul with headquarters at Milwaukee, 
Wis., to accept a position with the Aluminum Company of 
America, as reported in 
the January’ Railway 
Mechanical Engineer, 
was born August 29, 
1896. After receiving 
his elementary educa- 
tion in the Chicago 
public schools, he took 
undergraduate work at 
the University of IIli- 
nois, two years of 
graduate work at Ar- 
mour Institute and one 
year of graduate work 
at the University of 
Wisconsin. Immedi- 
ately subsequent to 1918 
Mr. Ostrom worked one 
year for the Illinois 
Steel Company in the 
plant laboratory as 
chemist, then being em- 
ployed for another year with Wilson & Co., Chicago, on plant 
research work. During the succeeding four years, he worked 
for the Illinois Central as chemist and for the past four years 
for the Chicago, Milwaukee & St. Paul as chief chemist re- 
porting to the general superintendent of motive power and 
being responsible for materials testing. Mr. Ostrom’s present 
work includes sales and development of aluminum bronze pow- 
der used for railway paints, fireworks, rubbers, inks, etc., his 
headquarters being in Chicago. 


H. W. Ostrom 


GeorcE W. McIntyre, formerly representative of the Niles- 
Bement-Pond Company has been appointed representative of 
Reed-Prentice Corporation, with headquarters at 75 West Street, 
New York City. 


CuHarces H. LeEInert, president of the Leinert Valve Com- 
pany, Inc., with office at 310 South Michigan avenue, Chicago, 
has been appointed district representative in the Chicago dis- 
trict, for the Birdsboro Steel Foundry & Machine Company, 
Birdsboro, Pa. 


M. J. Scumirt, formerly in charge of Milwaukee branch of 
the Kearney & Trecker Corporation, has been promoted to the 
new position of assistant sales manager. Mr. Schmitt will con- 
tinue to look after the Milwaukee territory with the assistance 
of R. F. Shaw, who is being transferred from the Chicago 
branch to the home office at Milwaukee. 


Tue Harrison STEEL CastTiINGs Company, Attica, Ind., has 
acquired all of the assets and real estate of the National Car 
Coupler Company, Attica. This company will operate the plant, 
continuing the manufacture of miscellaneous steel castings, 
knuckles and couplers with the same management and policies 
under which the former company operated. 


C. N. THULIN, vice-president of the Duff Manufacturing 
Company, Pittsburgh, Pa. has taken over the supervision of 
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the eastern sales district in addition to the western sales dis- 
trict of which he has been in charge for several years. Mr. 
Thulin’s headquarters will be in New York and Chicago. W. 
G. Robb has been appointed district manager of the New York 
district, with headquarters at 250 Park Avenue, New York. 
P. G. O’Hara, former vice-president in charge of the Eastern 
District has resigned to join the organization of the Vacuum 
Oil Company at New York City. 


THE Boarp or Directors of the United States Steel Corpora- 
tion after its meeting on December 27 announced that the 
chairman of the board 1s no longer an executive officer of the 


“company. James A. Farrell continues as president of the 


corporation and becomes its chief executive officer, under the 
direction and supervision of the finance committee and the 
board of directors. John Pierpont Morgan becomes chairman 
of the board, and Myron C. Taylor becomes chairman of the 
finance committee. The above action was taken to fill the 
vacanies caused by the death of Judge Elbert H. Gary. 


THE AMERICAN Roiiinc MILL Company has taken over and is 
directing the sales of the forged steel wheels manufactured by 
the Forged Steel Wheel Company, whose properties were re- 
cently acquired by the American Rolling Mill Company from the 
Standard Steel Car Company. While the sales of wheels are 
being conducted by the American Rolling Mill Company 
through its forged steel wheel division, the Standard Steel Car 
Company is retaining a substantial interest in the business. 
Harry Holiday, formerly vice-president of the Forged Steel 
Wheel Company, is general manager of sales with headquarters 
in Pittsburgh, Pa, W. B. Quail, formeriy with the Standard 
Steel Car Company, is manager of sales of the eastern district, 
with headquarters at New York; William A. Libkeman, western 
sales agent of the Standard Steel Car Company, is sales rep- 
resentative and is directing the sales at Chicago; Blake C. How- 
ard, president of the Equipment Sales Corporation, is directing 
the sales at the St. Louis office. 


Zeno C. WILKINSON, sales manager of the Youngstown 
Pressed Steel Company, Warren, Ohio, has resigned from that 
company to become vice-president and director of the Peter 
Smith Heater and Manufacturing Company, Detroit, Mich. 
Mr. Wilkinson has been in the steel business all of his business 
life, having been identified with the United States Steel Cor- 
poration at Gary, Ind., and the Bethlehem Steel Corporation 
before serving with the Youngstown Pressed Steel Company. 
In his new position he will be part owner of the company and 
have charge of both manufacturing and sales. Peter Smith 
Heater & Manufacturing Company is the new name of the 
Peter Smith Heater Company, which has been in business in 
Detroit for the past 45 years engaged in the manufacture of 
heating units for steam railway and electric cars. The new 


“company will have two departments, the pressed steel division 


and the heater division. A new unit shop will be constructed 
in the spring as an addition to’ the present plant at Detroit. 
E. J. Smith is president of the new organization, and M. J. 
Phelan is secretary. 


Four ENGINEERING Firms have combined their interests and 
organized the United Engineers & Constructors, Inc. These 
companies are the United Gas Improvement Contracting Com- 
pany, Philadelphia, Pa., the Public Service Production Com- 
pany, Newark, N. J., Dwight P. Robinson & Co., Inc., New 
York, and Day & Zimmermann Engineering & Construction 
Co., Philadelphia. The headquarters of the new company will 
be in Philadelphia, with offices in New York, Newark, Chicago, 
Los Angeles, Atlanta, Houston, Pittsburgh, Montreal, Buenos 
Aires and Rio de Janeiro. Dwight P. Robinson is president of 
the company. The directors are Arthur W. Thompson, presi- 
dent of the United Gas Improvement Company, chairman; 
Dwight P. Robinson; Thomas N. McCarter, president, Public 
Service Corporation of New Jersey; Samuel T. Bodine, chair- 
man of board of directors, the United Gas Improvement Com- 
pany; Paul Thompson, a vice-president of the United Gas Im- 
provement Company and president of the Philadelphia Gas 
Works Company, and John E. Zimmermann, president of Day 
& Zimmermann, Inc. The new company has contracts in hand 
amounting to more than $100,000,000. 
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Personal Mention 








General 


A.trrepD G. Hoppe, who has been appointed engineer of tests 
of the Chicago, Milwaukee & St. Paul, with headquarters at 
Milwaukee, Wis., was 
born in 1895 at Mil- 
waukee. He attended 
the Milwaukee gram- 
mar and high schools 
and was _ graduated 
from the University of 
Wisconsin in 1917. He 
entered the service of 
the C. M. & St. P. in 
1911, working in the 
blacksmith shop and 
drafting room during 
summer vacations. In 
1919 he entered the per- 
manent employ of the 
C M. & St. P., serving 
successively as drafts- 
man, mechanical in- 
spector, chief mechani- 
cal inspector of the test 
department, and assist- 
ant engineer of tests. 





A. G. Hoppe 


_GEORGE THIBavut, shop superintendent of the Erie at Mead- 
ville, Pa., has been appointed assistant mechanical superinten- 
dent, New York District, with headquarters at Jersey City, 
N. J. 


FrepericK H. Murray, who has been appointed mechanical 
superintendent of the New York and Eastern districts of the 
Erie, with headquarters at Hornell, N. Y., was born on Febru- 
ary 24, 1875. He en- 
tered the service of the 
Erie in June, 1893, as a 
bolt cutter at Meadville, 
Pa., remaining in that 
position until October 
of the same year. From 
October, 1893, until Oc- 
tober, 1897, he served 
as a machinist appren- 
tice at the same place, 
and from the latter 
date until October, 1899, 
successively served as 
a machinist at the fol- 
lowing places: Mead- 
ville, Pa.; Brier Hill, 
Ohio, and again at 
Meadville, Pa. For a 
year he served in the 
same capacity at the 
Phoenix Iron Works 
at Meadville. In Oc- 
tober, 1900, he became roundhouse foreman of the Erie at 
Meadville, and in December, 1902, became general foreman at 
Salamanca, N. Y., being transferred in the same capacity to 
Jersey City, N. J., in January, 1904. He remained here until 
October, 1910, and was then appointed master mechanic at Port 
Jervis, N. Y., remaining there until September, 1914, when he 
was transferred in the same capacity to Jersey City, N. J., 
which position he held until July, 1918. He then became in- 
spector of mechanical maintenance for the federal manager. 
He served in this capacity until September, 1919, and again 
became master mechanic at Jersey City, N. J., where he re- 
mained until February, 1920. From March, 1920, until October 
of the same year, Mr. Murray was shop superintendent at Sus- 





F. H. Murray 
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quehanna, Pa., and was then appointed mechanical superin- 
tendent of the Hornell region at Hornell, N. Y., which position 
he held until November, 1922, when he was appointed master 
mechanic at Salamanca, N. Y. He served there until June, 
1927, and was then transferred in the same capacity to Cleve- 
land, Ohio, which position he was holding at the time of his 
recent appointment. . 


Master Mechanics and Road Foremen 


Frep H. RusseEtt has been appointed road foreman of engines 
of the Michigan Central, with headquarters at Detroit, Mich. 


H. R. Spore has been appointed assistant foreman of engines 
of the Fort Wayne division, Western Region, of the Pennsyl- 
vania. 


G. C. SMITH, assistant road foreman of engines of the Michi- 
gan Central, has been appointed road foreman of engines, with 
headquarters at Niles, Mich. 


E. J. MitcwHett has been appointed assistant road foreman of 
engines of the Michigan Central, with headquarters at Jackson, 
Mich. 


H. Smiru has been appointed master mechanic of the London 
division of the Canadian Pacific, with headquarters at Lon- 
don, Ont. 


C. W. Stokes has been appointed general road foreman of 
motive power and equipment of the Southern Pacific with head- 
quarters at Houston, Tex. 


F. WIsEMAN, road foreman of engines on the Michigan Cen- 
tral at Jackson, Mich., has been promoted to assistant master 
mechanic, with headquarters at the same point. 


Don Nort has been appointed assistant master mechanic of 
the Galesburg division of the Chicago, Burlington & Quincy, 
with headquarters at Galesburg, III. 


D. C. Cossar, locomotive foreman on the Alberta district of 
the Canadian Pacific at Medicine Hat, Alta., has been promoted 
to division master mechanic of the Brandon division, with 
headquarters at Brandon, Man. 


R. A. WALKER, master mechanic of the Northwestern district 
of the Missouri-Kansas-Texas, at Wichita Falls, Tex., has been 
transferred to the McAlester district, with headquarters at 
Muskogee, Okla., succeeding W. H. McCune. 


A. J. Lewis, master mechanic of the North Texas division of 
the Missouri-Kansas-Texas at Denison, Tex., has been trans- 
ferred to the Parsons district as master mechanic, with head- 
quarters at Parsons, Kan., to succeed J. J. Melley, resigned. 


W. H. McCune, master mechanic of the McAlester district 
of the Missouri-Kansas-Texas, at Muskogee, Okla., has been 
transferred to the North Texas district, with headquarters at 
Denison, Tex. 


H. J. Wapbe has been appointed acting road foreman of en- 
gines of the Joplin division of the Missouri Pacific with head- 
quarters at Nevada, Mo., succeeding E. F. Putnam, who is on 
leave of absence on account of ill health. 


Grant W. STANTON, traveling engineer of the Minneapolis, 
St. Paul & Sault Ste. Marie, at Minneapolis, Minn., has been 
appointed master mechanic of the Winnipeg division, with 
headquarters at Thief River Falls, Minn., succeeding Arthur L. 
Fillmore, deceased. 


CLARENCE H. Norton, master mechanic of the Susquehanna, 
Allegheny, Tioga and Bradford divisions of the Eastern district 
of the Erie, at Hornell, N. Y., has been appointed shop super- 
intendent, with the same headquarters, succeeding Albert J. 
Davis, resigned. 


ALBERT SUTHERBY, master mechanic on the Western district 
of the Erie, with headquarters at Youngstown, Ohio, has been 
transferred in the same capacity to the Mahoning division and 
the Kent and Akron terminals, with headquarters at Cleve- 
land, Ohio. 
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B. C. NicHoLson, general foreman on the Parsons district 
of the Missouri-Kansas-Texas at Oklahoma City, Okla. has 
been promoted to master mechanic of the Northwestern district, 
. with headquarters at Wichita Falls, Tex., succeeding R. A. 
Walker. 


W. E. Harmison, master mechanic of the Delaware and 
Wyoming divisions of the Erie and the Wilkes-Barre & Eastern 
Railroad, with headquarters at Port Jervis, N. Y., has been 
transferred in the same capacity to Meadville, Pa., succeeding 
T. F. Gorman. 


J. H. WINFIELD, general inspector of the Eastern district of 
the Erie at Hornell, N. Y., has been appointed master mechanic 
of the Delaware and Wyoming divisions of the Erie and the 
Wilkes-Barre & Eastern Railroad, with headquarters at Port 
Jervis, N. Y., succeeding W. E. Harmison. 


S. L. Lanpis, superintendent of fuel conservation of the 
Missouri Pacific at St. Louis, Mo., has been appointed road 
foreman of engines of the Coffeyville, Conway Springs, Arkan- 
sas City and Roper districts of the Southern Kansas division, 
and algo of the Kansas City district of the Central Kansas di- 
vision, with headquarters at Osawatomie, Kan., succeeding 


H. J. Wade. 


Shop and Engine House 


T. M. Temison has been promoted to enginehouse foreman of 
the Missouri Pacific, with headquarters at DeQuincy, La. 


WILLIAM Horninc has been appointed assistant foreman of 
engines of the Fort Wayne division, Western Region, of the 
Pennsylvania. 


W. E. Scriprer has been appointed assistant foreman of 
engines of the Fort Wayne division, Western Region, of the 
Pennsylvania. 


R. M. CaLkins, night enginehouse foreman of the Missouri- 


Kansas-Texas, at Parsons, Kan., has been promoted to general 
foreman, with headquarters at Oklahoma City, Okla. 


Harry CHILTON has been promoted to machine shop foreman 
of the Boston & Albany, with headquarters at W. Springfield, 
Mass., succeeding J. H. Murphy. 


CuarLes M. Raymonp has been promoted to assistant ma- 
chine shop foreman of the Boston & Albany, with headquarters 
at W. Springfield, Mass, succeeding J. H. Murphy. 


G. D. Boyer has been promoted to assistant night enginehouse 
foreman of the Missouri-Kansas-Texas, with headquarters at 
Parsons, Kan., succeeding F. J. Burke. 


C. E. Horstey, general foreman of the Illinois Central at 
Mounds, IIl., has been appointed general foreman, with head- 
quarters at East St. Louis, IIl. 


D. O. Watson, erecting shop foreman of the Wabash at De- 
catur, Ill, has been appointed roundhouse foreman of the St. 
Louis-Southwestern, with headquarters at Pine Bluff, Ark. 


T. F. GorMAN, master mechanic of the Meadville division of 
the Erie at Meadville, Pa. has been appointed shop superin- 
tendent, with the same headquarters, succeeding George Thibaut. 


Georce L. WEaAveER, machine shop foreman of the Missouri 
Pacific, has been promoted to erecting shop foreman, with 
headquarters at DeQuincy, La. , 


Ropert STattcur has been promoted to machine shop fore- 
man of the Missouri Pacific, with headquarters at DeQuincy, 
La., succeeding G. L. Weaver. 


J. J. Ducan has been promoted to night enginehouse foreman, 
Harahan Yards, of the Illinois Central, with headquarters at 
New Orleans, La., succeeding C. G. Havers. 


Cuartes G. Havers, night enginehouse foreman, Harahan 
Yards, of the Illinois Central, has been promoted to day engine- 
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house foreman, Government Yards, with headquarters at New 
Orleans, La. 


F. J. Burke, assistant night enginehouse foreman of the Mis- 
souri-Kansas-Texas, has been promoted to night enginehouse 
foreman, with headquarters at Parsons, Kan., succeeding R. M. 
Calkins. 


Car Department 


J. B. Ferret, car foreman of the Missouri Pacific at Texar- 
kana, Ark., has been transferred to Alexandria, La. 


C. W. Smirn, chief car inspector of the Missouri Pacific at 
Little Rock, Ark., has been appointed car foreman, with head- 
quarters at Texarkana, Ark., succeeding J. B. Ferrell. 


W. C. Srenason, general air brake inspector of the Canadian 
Pacific at Winnipeg, Man., has been promoted to master car 
builder of the Western lines, with headquarters at the same 

: point, succeeding T. G. 
Armstrong, who retired 
from active service on 
January 1. Mr. Stena- 
son was born on Feb- 
ruary 12, 1874, at 
Willesden, England. At 
the age of 17 he en- 
tered railway service in 
the mechanical. depart- 
ment of the Michigan 
Central at St. Thomas, 
Ont. In May, 1892, he 
was appointed a fore- 
man on the installation 
of track tanks and 
pumping machinery on 
the Canada Southern 
division and in Janu- 
ary, 1894, he entered 
locomotive service. Mr. 
Stenason returned to the 
mechanical department 
in March, 1896, and in December, 1897, during the operation of 
the Toronto, Hamilton & Buffalo by the Michigan Central, he 
was transferred to Hamilton, Ont., where he remained in 
charge of the installation, maintenance and operation of air 
brakes, until October 1, 1907, when he was appointed assistant 
air brake inspector of the Eastern lines of the C. P. R. On 
January 1, 1915, he was promoted to general air brake in- 
spector of the Western lines of the Canadian Pacific. 


Walter G. Stenason 


B. H. McKerrat, car foreman of the Chicago Great Western 
at Chicago, who was promoted to superintendent of the car de- 
partment with headquarters at Oelwein, Iowa, was born May 
27, 1884 at Marshalltown, Iowa. He received his early educa- 
tion at the elementary schools and high school in Marshalltown, 
entering the service of the Chicago Great Western on March 
8, 1899. After working mostly in the car and locomotive de- 
partments in various capacities as car repairer, locomotive fire- 
man and machinist, Mr. McKerral went to the American Lo- 
comotive Company at Richmond, Va., as final inspector during 
the period from February, 1917 to April 1919. September, 1919, 
he returned to the Chicago Great Western as general car fore- 
man at Chicago, which position he held until the time of his 
recent appointment. 


ELECTRIC DRILLS.—Specifications for drills of %4 in. size and 
up are set forth in the electric drill catalogue of the Goodell- 
Pratt Company, Greenfield, Mass. 


Cranes.—The Whiting Corporation, Harvey, IIl., describes 
in catalogue No. 209 cranes for use in railroad shops, power 
houses, foundries and other industries. Clearance figures, 
based on Whiting Standard construction; viz., notched girders 
and M.C.B. type end trucks, have been compiled in this cata- 
logue for the special benefit of engineers and others who design 
buildings in which cranes are to be used. 





